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Abstract

Singled out for this study is a model of optimaetsnanagement for a firm in a deterministic siturati.e., given
full information) that would allow to refine and whidy a traditional definitions of discount rate thg highest rate of
return on alternative investment opportunities.

It is shown that, in general, the discount ratedidrined as the rate of decline in the value of @yan the optimal
plan) is time-variable and depends not only ongeieeral situation in the market, but also on tharftial position
of the firm.

The constructed model provides opportunity for folating the precise conditions for financial fedgipof a
project and justifying the structure of its effio@y criterion. It appears that the criterion of@éncy in question
differs from the net present value (NPV) -- in dibdi to the discounted sum of cash flows from thegget, it must
take into account the market value of fixed assedated under the project.

We also explore the accounting issues of inflatiorcertainty and risk in evaluating the effectiess of projects
and setting the discount rate.
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Discount rate and investment opportunities

“The use of money is all the advantage there fswing it”
Benjamin Franklin
"Time and money are mostly interchangeable."”
Winston Churchill

The usual definition of discount rate in investmanalysis -- which holds that
this rate represents the maximum rate of returralternative investments into
financial projects that are available to a firmsnot sufficiently constructive: it
doesn’t make evident what alternative projects ggtmment opportunities) should
be taken into account. This imprecision (and itniserent to all other textbook
definitions) creates difficulties in practical ajgations where the choice of
discount rate is called into question.

It is often the case that the alternative availatestments are the placement
of money on a deposit or into long-term sovereigousities. So cases are there
where the discount rate is set equal to a depat@t or an yield on government
bonds. However, less certain are the instancesentine choice is to be made
keeping in mind that these rates or yields vary ovee, or where the returns on 1-
year deposits are less than those for 2-year dspest.

Furthermore, it is not at all clear why the abowdirdtion limits the domain of available
investments to only financial investments. Why stneents into, say, raising flowers can’t be
placed into this domain? And, generally, why canitestments into other investment projects
permissibly be treated as alternative investmeht&?indeed possible that a firm’s ‘portfolio’
may contain other projects with the returns abdwase of the deposits. Why a project with the
highest return can’t be selected to provide ancatibn for the discount rate when evaluating
any other project of that firm? It appears [1]sthiould result in an irrational behavior. This is
seen in the example that follows.

Example 1 Idion Inc may invest into a deposit yielding 1@%r annum, into Project A that requires

investments of $100 and returns annual income 6f §Balternative Project B requiring investmerits o

$250 and annually returning the income of $51. Githee discount rate of 10%, NPVs for Project A and
Project B are, respectively, 30/0.1 - 100 = 200 and®.31/250= 260. So Project B appears superior to
Project A.

However, the Idion firm selects the discount raiebé equal to the return on Project A, i.e. 30%.
Consequently, NPV for Project B becomes negatil¢0.8 - 250 = -80. This would seem to necessitate
the rejection of B. This conclusion may also seenbé reinforced by a consideration that taking the
discount rate of 20%, i.e. equal to the return grwBuld indicate a positive NPV for A amounting to
30/0.2 - 100 = 50. However, it is not beneficial foe thirm to reject Project B. To see this, assumé tha
the firm held a free cash balance of $300 at thenemt it was selecting between the projects. What
would be the outcome of the different investmermtislens?

1) If Project A is to be implemented by investing $10® it, the remaining balance of $200 will have
to be placed on the deposit. Overall, this woulthdrthe following annual income to the firm
30+200x0.1=50;

2) If Project B is to be proceeded with by investir&p@®, the remaining $50 would go into the deposit.
It would thus create the following annual incomettie firm: 51 + 5&0.1 = 56. Consequently, the
firm would earn more by going forward with Proj&;trather than rejecting it in favor of A.

As this example makes clear, the return on investsneto the alternative
project B can't be reflected in the discount rateview of the fact that this project
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Is not divisible and replicable — investments iittgan only be made in a fixed
volume and at the fixed moment of time. On the othaend, when we were
analyzing this example we had to place the “narrtagk of comparing the two
alternatives into the context of a “broader” taskationally managing free cash
resources of the firm.

In this connection, the “traditional” understandwigthe discount rate to which
we alluded at the outset, we have seen, has reqgfurther specification, and in
[24] this rate is already being interpreted as rieximum return on alternative
investment directions available to the investorinvestment directionsin this
context are suggested to madimisible and replicable investment projects which
lend themselves to having any volume of funds tedésto them at any moment of
time

Such definition would indeed exclude from its sc@py specific project that
can be realized only once. However, it also exduttedinary” investments of
funds into deposits or securities. For example,rgept “to place funds on a
Citigroup deposit” would return one amount if utd&en today, and a totally
different amount —if undertaken a year hence. dtifgulty can be easily avoided:
if the returns on alternative investments are ciffé in each year, we can consider
the discount rates to be time-variant as well. H@wein this instance we would
have to specify the definition further: the discobratespecific to each steghould
be defined as theaximum return on alternative investment directianailableat
a given step to the investorywhereas “investment directions” should be integate
to meandivisible and replicable investment projects whielnd themselves to
having any volume of funds invested into tlaeangiven step.

Even that definition is not flawless: it is uncleahat sense attaches to the
notion of return on divisible and replicable projects, investmente which are
distributed over time and that produce differentoants of income in different
years.

Example 2 An investor puts up his funds into the acquisitad residential or office space: a part of
the funds is invested at the stage when the bgil@dinbeing constructed, and a part of them goes int
finishing and decorating the already constructeiiidimg. Subsequent to that, the investor lets bt t
space such that the rents he would receive tebeé tariable over time, as well as the deposit rates
the rates attaching to other investment directibmthis situation it is unclear:

1) How to determine the return on such investmentctoa?

2) What is the benchmark for comparison to make dwakthe given investment direction is the best
one?

3) If it happens that the return in the given investtndirection is the maximum one and it is
accepted for the discount rate, what is the timiereace for this rate (beginning of the
construction, end of the finishings)?

Let us consider now that many projects often uaaddo make investing into
them feasible. Of course, cash inflows and outflassociated with the loans are
accounted for in the cash flow for the project. ldoer, loans can be there as well
even in the absenceof the project, and such possibility has to be etoow
reflected in the discount rate, which is often igaabin the traditional approaches
to the discount rate selection.



Evidently, the reason for such difficulties stemani the fact that the discount
rate is not there in the environment in all itsifyufthus it proves so challenging to
provide any specific recommendations on how to il@grit there from), but
manifests itself with some aberrations in the olsgifinancial indicators (futures
quotations, interest rates, rates of return oreckfit projects, etc.)

We shall make an inquiry into the above challenged try to understand
which specific characteristics of the economic smwinent have influence on the
rate. The germ of the idea for our approach isadyeapparent from the example
1.: a correct understanding of the economic cordent objective of the discount
rate, which the firm should employ in evaluating #fficiency of its participation
in investment projects, is only possible by alignithe rate with the rational
financial policy of the firm. The development ofcbua policy is one of the
elements in a much more comprehensive systestrategic planning[13] which
embraces financial, investment and operational cspef the company
performance.

Such system provides a framework for long-term tgraent objectives of
the firm and ensures that the priorities are foated for the attainment of these
objectives subject to established (or voluntamhposed) constraints on the firm’s
behavior. The interrelationship between investmeecisions and strategic
planning was originally emphasized in [3]. [26] yides the following description
for this interrelationship: “As investment decissoare linked in a complex way
with the long-term planning, they can’'t be regardesia separate stand-alone
activity. Along with any other strategic decisiotisey should bear the imprint of
such factors as technology, objectives, and intesn@ironment of the firm... Do
the investment decisions really represent the &gmplication of much broader
organizational objectives? The traditional modeihef investment process assumes
that this is the case. However, as has been shihere is evidence that these
relationships are not one-way, but imply a much eneomplex interaction
between the strategy and the investment processstiment decisions form an
integral part of the strategic planning, but sucht trather runs in parallel with it
than flows out as its ramification. It is gettimgjore and more obvious that
investments into the business are inseparable tlmmcomplex mechanism of
strategy formulation. The making of investment diexis cannot be properly
carried out or understood outside of the entir@oizational context or in isolation
from persons designing the corporate strategy.”

This also entails the need to analyze for real favahcial sectors the issue of
interconnected optimization of the investment deos with the general
operational activities of the firm. To such issue will refer as “the optimization
of financial policy of a firm”. We shall start offith discussing the simplest case,
where the findings can be obtained practicallyh@ absence of any mathematical
modelling.

Optimal financial policy in a perfect market. Market discount rate.

“Assets offering perpetual cash-flow streams ar&e li
abominable snowmen: often referred to but seldan’se



Richard A. Brealey, Stewart C. Myers

In this subsection we shall discuss the optimaarcial policy of a firm
operating in a context of some ideal (perfect) Houum market.

Suppose that in some planning period, split intepst0,1,...T, there
circulates in the market some quantity of finantigés (FT) of different types,
with each of them having a determined price (rateyvhich it can be bought or
sold (it is supposed that the purchasing pricegisakto the selling price (bid and
ask rates are equal)). (Bank) deposits opened dgfatent steps or durating for
variable intervals of time we would consider adaiént types of FT. The use of
FT entitles a firm to receive from it certain maargtreceipts (for example, in the
form of interest payments, dividends, coupon yielsrevenues). We shall call
thesegross incomes|t should be noted that some types of FT (sapdbpgive
rise to a periodic gross income, while others (bdlg) generate gross income only
at their sale (closing). Further, we will conditedly assume that a gross income
arising from an acquired FT starts accruing as ftloenext step.

Let's assume as well that the quantity of FTs bboglsold by the firm at a
stept is not limited and does not influence their prigeges) and gross incomes. It
means that such transactions would repredimmgible andreplicable projects — a
circumstance which would allow treating them asdinections of investment.

Among the assets yielding income there exist subithware not exactly market assets.
Evidently, a firm with the more qualified personngll be able to function better, other things
being equal, therefore “personnel investments” wpubo, yield income. Moreover, such
investments are duplicable to a certain extenis (fossible to train and employ two persons as
well as ten). Why not to consider such for “theedtrons of investment”? Such question is not to
be answered lightly. A number of economists considkegitimate to include so-called human
capital among the assets of a firm. However, it lbawot be possible to include human capital
among FTs in our model, as the possibilitysafe of any considered asset at any moment plays
an essential role in our model. Given that with &ébelition of slavery and serfdom assets like
that cannot be put on sale, such assets can'tdienmed among “absolutely market assets”. On
the other hand, a firm does really have a latitiodein different human resource policies and the
model presented in Section “Optimization of op@tactivities” provides for an opportunity to
optimize such a policy.

If a firm has free monetary funds to invest, it ¢ave them out as a loan, i.e.
purchase the right to income acquisition at thevahg step or over the next few
following steps. Such rights, and we shall calinthéeposits also are included
among FTs. Thus, having purchased at a stem single-step [single period]
deposit for amoun$, the firm is entitled to the receipt of gross inme (1) Sat

the next step, with; being net return on the deposit (at the g)efpJpon such a
receipt the deposit is closed, so the monetary fiowt would be zero from then

! Under the scope of the term “financial titles”, iehis borrowed from the works of Kruschwitz, shiile
implied replicable rights and assets freely tradadthe market and bringing in income, or, generdignefits of
some other kind (possibly uncertain). Financiatrunments (say, stocks or deposits) and non-unigsets, such as
equipment and cars, thus, fall into this categdrfynancial titles.



on. It is convenient to allow that there circulatesthe market as well such FT as
the termlessdeposit. Purchasing it at a step for amount 1 would imply that in
exchange for that sum the buyer acquires the togtitaw an established interest at
each following step, i.e. the right to receive #teeam of incomety, ri+q, ..., In

perpetuity. Therefore, the termless deposit carepeesented as a combination of
single-step deposits: investing the amount of la@ingle-step deposit, closing it
at the following step, skimming the interest foresalf, and investing the sum 1
again and again in the same way -- results in #sé dow from a termless deposit
being replicated. In the obverse of this situatiansingle-step deposit is also a
certain operation with the termless one: the cagstof purchasing a termless
deposit, drawing its interest at the next step sallihg that deposit then and there
also models the cashflow from a single-step deposit

If a firm purchases a deposit, some other firm (salgank) is selling it. Thus,
selling a deposit is equivalent to obtaining a loenthis case, the seller of the
deposit obtains a loan amountiBdo continue 1 step under the same ratén a

perfect market setting considered by us, any maskeicipant having funds can
extend to another participant a loan (moreoveuasse of a debenture by a firm
can be considered as a sale of some FT). Thus,iseasy to sedhere is an
equality between the rates for single-step loans atepositswithin every step
Indeed, if the deposits were traded at the markedifferent rates, any market
participant would prefer investing into the depaosith a greater rate. All the other
deposits with lesser rates would go undemandedwoeald have ceased to trade,
which is not the scenario in our situation.

It appears even a stronger statement is justipacchasing any FT and then
selling it at the next step would have provided thesame return as investing
into the single-step deposit(and, hence, these transactions are represented by
identical cash flows). Indeed, assume that a fitncipases a financial title FT at
the ste-1 at some pric®; at the following step it receives incoddrom FT and
then sells FT at some pri€e This operation gives raise to the cash infloviDef)
and the gross return oD¢Q)/P. We shall compare it to investing the sénmnto
the single-step deposit which would provide cadlow (1+r) P at the step. Here

three situations would be possible.
1.D+Q > (1+¢) P. Here any market participant can: take on a IdaR at the

stept-1 with which to fund the purchase of FT, and tkeit FT at the next stetp
repaying the loan and the interest on it. It isydassee that after the execution of
such a strategy he will have the amountDeiQ - (1+r;) P> 0 left, i.e. he “will
make the money out of nothing”. Naturally, all metrfparticipants will make use
of such opportunity, and it is impossible that itllwvever eventuate on the
equilibrium market. Clearly, in such a situatiohjtiwere to happen, either the
price of FT at the stepl would have had to increase, or the price of Hhastep

t to go down, or the loan interest to have beeredais

2. D+Q < (1+ry) P. Here it pays for any market participant owning &Tthe
beginning of step-1 to sell it in order to put up the received fuma® the single-
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step deposit, and subsequently to repurchase Fofalie income (from closing
the deposit) received at the next step. As a rekaliwill have a greater amount
accumulated at the steégompared to situation if he had continued holdingto
the use of FT at the stefd.. Thus, no market participant will have any useRT
at this step, and so it will not start circulatiog the market contrary to the initial
assumption.

3. Thus, the only feasible and unique situatiowhenD+Q = (1+r) P. But it

carries with it the implication that the return parchasing FT for one step is the
same as the return on purchasing the termless itléposne step (or purchasing
the single-step deposit, for that matter) -- whishwhat was needed to be
demonstrated.

It follows from the statement which was now provbdt the prices for FT at
two neighboring steps and the gross incomes tlsg are connected by a simple
ratio:

D, +P
P_: t t’ 1
e )

whereD; — is a gross income from FT at the stef-rom this it demonstrably

follows that the price of FT at any step is equathte discounted amount of pure
gross incomes at all subsequent steps (includmgeteipts from selling FT on the
final step), and that the discount rate for eaep sbincides with the (depositary or
loan) interest rate:

__ Db, Dy . 4+ Drth
T () ) () ()

In particular, if FT ceases to circulate at thedigi.e. its then price becomes
zero, its price on any antecedent step should baldq the discounted sum of
income arising from it on all subsequent stepduntiag the last:

_ D Diso Dy
Ve T () T e () @)

A transposition of the term for the price of FTrfrdhe left-hand side of the
balance to the right results in the formulation tlee general principle of “zero-
effect”: a project to purchase a FT and sell it back ahesdater step is
characterized by zero NPV (provided the discoutdsraoincide with the interest
rates).

We assumed that any FT circulating on the marketeapurchased and sold at any moment.
One may advance an objection: if you open a terposie for 2 years at a bank, no one will
permit you to close it in a year and draw the egérlt is indeed so, but the value of an FT is an
economic concept, rather than a juridical one. Yesuld not be able to close the deposit ahead
of the schedule, but | can conclude an agreemetit withird party whereby that party
undertakes to transfer me some amount of money todaturn for my liability to hand over to
him the returns from the deposit on its closinge Tilaximum amount for which a counterparty
can be found that is willing to transact on a ldgreement can be construed as constituting the
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market value of a “prematurely terminated” term atfy and the conclusion of such an
agreement be treated as a sale of "prematurehyriated” term deposit.

Example 3 Assume that, with the exception of cash, theeeoaty deposits traded on the market: an
annual deposit (with the rate of 10 %) and a twarydeposit (with the rate of 32 %). Interest acsroe
the deposits at their closing. An investor has lladand is intent on maximizing his capital affeyears.

It is obvious that he should invest in the two-ydaposit, so that 1 dollar invested today is edaiva
to 1.32 dollars in 2 years. But what 1 dollar iyesar is equivalent to? Assume that the investongjai
access to one additional dollar after a year. Tthenbest use of it will be investing it into thenaal
deposit. Thus, 1 dollar in year 1 will be equivalem 1,1 dollars in year 2. From this it followsathl
dollar today is equivalent to 1.32 dollars in 2ngaahich are, in turn, equivalent to 1.32/1,1 =dgHars
of year 1. Accordingly, the discount rate in thel 3rar is equal to 0.1 (10 %), but makes up 0.2%620
during the 1st year these figures do not coincide with the returns othlleposits

The same result can be obtained in a different Wag. two-year deposit cannot be closed ahead of
the schedule; however, it carries a certain vXluea year after its opening. To find that valueshall be
noticed that, having invested 1 dollar into the4ear deposit and having sold it a year laterjnikestor
should receive the same return as upon investmfuhids into the annual deposit. But the interesthe
annual deposit is 10 %, therefofe= 1,1. On the other hand, the rate for the segead can be estimated
bearing in mind that the return equal to this iiatalso afforded by purchasing the open depodihet
price of X = 1.1 and cashing in the income on it (1,32) sitcibsing. But the gross-return on such a
transaction would be equal to 1.32/1,1 = 1.2, he¢healiscount rate associated with the step 2usldq
20 %.

Let us now consider that it is possible to purchasd sell FTs not only
individually, but in whole “bundles” comprising Fd different kinds (purchasing
FTs in “bundles” entails neither the receipt of iiddal incomes, nor the incurring
of additional expenditures, as against individuahsactions). Therefore we can
contemplate the fact that there circulate in theketaboth individual FTs, and the
bundles (portfolios) formed of them. Among such diles the most interesting
ones are represented by multi-step deposits. Famplbe, the purchase at the step 0
of a two-step deposit amounting to 1 (dollar) wobkl equivalent to placing the
same amount in the single-step deposit and thanvesting the returns thus
received at the next step into the new single-dgmosit. It is obvious that such
two-step deposit should return the gross incom@-af;) (1+,) at the step 2.

Let's remark now that every FT represents a righteteiving income in the
subsequent period. In particular, formula (2) pdeg the estimation of value for
the right to receive a sequence of inconi2@g( ..., D). We shall find out now

what, att = 0, is the valug of the right to receive inconfeat the step. From the

discussion above it is apparent that such riglegisivalent to the purchase, at the
ft

(1+n)...(1+1r)

In other words, the firm is indifferent between e®ing the incomd; at the
stept or receiving the incom¥; at the step O -- both scenarios are viewed by it a
the equivalents. This fact permits to regard thewmX; as a today's (current)
equivalent of the future inconig

Operations with FTs are usually regardedfiaancial activities. However,

apart from them, it is customary for firms to engag other activities which are
also cost-intensive and bring in other types obme (for example, production,

step 0, ofat-step deposit and therefore has a vaXye




performance of construction and civil works, pap@tion in real investment
projects, including those already under way, andiecessarily associated with its
own production). We shall refer to such activies®perational.

Here our terminology somewhat differs from the ded one: in assessing investment
projects and in property valuation there is mamddi a conventional distinction between
investment, operational and financial activitiefiose classification is organized on a different
basis. Such distinction is inconvenient for ourgmses, as our object is to separate that activity
which we intend to optimize (operations with finatditles and other replicable projects) from
that which has been predetermined by earlier imphded decisions (exclusive, non-recurring
operations and projects).

We shall assume that the firm settles only in cagh its counterparties in
respect of its (operational) activities. Net cagtows from these activities et
operating incomes— shall be exogenously imputed at this stage (sl 10t
consider their optimization until we reach secti@ptimization of operating
activities”).

In the considered situation of the ideal marketchedirm confronts the
following problem: into which FTs should it consid@vesting its income from
financial and operational activities, and the sabéswhich FTs should be
considered to finance its expenses on operatiant@itges, if it so happens that the
corresponding net inflows are negative? Such proll@s a simple solution: all
FTs should be sold at the initial step; if at aegivor any subsequent step the net
operating income generated appears to be poditigesorresponding funds should
be placed on deposit, otherwise, when the incomineffirm does not cover its
expenses, deficit funds should be brought in byintakon a loan in the
corresponding amount. Any other policy of investisenill yield the same result.
Indeed, if the policy of a firm provides for therphase of any FT (other than the
deposits or loans) at any step, it has been shbatrprecisely the same cash flow
can be generated by disposing of the FT in quesiiothe market, putting the
proceeds in the deposit, and repurchasing the Rheanext step out of funds
received after closing of the deposit (if it conks to have positive value by then).

Assume, further, that the firm investigates thespmbty of participating in a
real investment project that generates net cash fldwsf;..., fr at the

corresponding steps 0.T, (as a rule, the amourig is negative and reflects initial
investments into the project). The amoufjts on the one hand, thus reflect an

increment in the net operating income of the firmedo the realization of the
project, and, on the other hand, represent a diffeg between monetary inflows
(g9 and monetary outflowshy) arising due to operational activitieg=g; - h.

Therefore, participation in the project entitles firm to the right to receive (over
steps 0,..T) monetary receiptg)..., g1 respectively, and simultaneously imposes

on it the obligation to incur expenshks.., hy. But, this is equivalent to the firm
purchasing, at step 0, a bundle of rights to tieepton of incomed;..., gr) and at
the same time selling the bundle of rights to #eption of incomehy..., hy). As

we have seen above, such operation for the firmldvbe equivalent to receiving
the following amount at the step O:



g Gr _|_h i
1+1r1+'"+(1+r1)...(1+rT)} [1”1*"'+(1+r1)...(1+rT)

_ fr
= + ...+ )
1+n (1+ry)...(2+rr)
On the other hand, having agreed to participatiorthie project, the firm
commits itself at step O to incur expenses amognbn({p). Thus, participation in

the project for the firm would be equivalent to trexeption of the following
amount at step O:

NPV = § + b, F: + .+ r ,
1+ (1+r)(1+r,) (2+r,)..(L+ry)
Therefore, IfNPV appears negative, the firm should refrain fromipigudting
in the project, otherwise — it makes sense to agwesuch participation. It is
important to note that even BPV=0 the participation in the project will be as
efficient for the firm as investing into any others circulating on the market (it
once again confirms the zero effect principle désed above).

This immediately gives rise to the following quesiti if a firm has discovered
a project with a positiveNPV, the same discovery can be made by any other
market participant. Why won't there be then a "fushimplement the project thus
eliminating the positive NPV opportunity? The ansvie very simple: a real
project is not like a financial title. Financialléis are bought and sold on financial
markets, however, no general markets for projexist & the world. Projects are
not for sale, nor can they be bought, neither tay be divided, nor replicated,
each of them is unique and exclusive. Besides.,ygwaject is usually tailored to
the needs of specific group of its participantss theoretically possible to imagine
a certain contest in which participants for a pcbgre selected, however, to each
possible collectivity of the participants in thejarct, generally speaking, there will
correspond a different organizational-economic radm of its realization and
different cash flows would be attributable to egmdrticipant. For this reason,
having learnt about the decision of a given firmtaée part in some efficient
project, other firms can’t but only reflect on whet to commit themselves to
designing some other efficient project (possiblyilar to the original project in
some respects, for example, providing for the petidn of similar goods or
application of the same technology). However thaegects will be distinct from
the original one and estimating their efficiencyulebrequire carrying out stand-
alone independent calculations.

So, given the rational behavior of participantthatideal market:

1) NPV (et present value, i.e. the discounted sum of agh inflows from the
project)is the criterion of efficiency for a project (bothateand financial);

2) The discount rate coincides with the deposg (atjually, with the loan rate)
for each step;
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3) TheNPVamount indicates the sum the receipt of whichHeyfirm at step O
Is equivalent to the reception of all incomes frra project and incurrence
of all expenses associated with the project;

4) NPV amount reflects benefit (or loss) to the firm frguarticipating in the
fulfillment of the project -- in comparison withtatnative investments of the
same funds into FTs trading on the market.

Thus, NPV is simultaneously an indicator of absolute effice (i.e. it
provides an estimation of benefit or loss fromghen projectandan indicator of
comparative efficiency, reflecting a benefit or doBom investments into the
project in comparison with other, alternative, istveents (since alternative
investments into any FT resultNPV of zero).

The situation considered by us in the ideal maskdting is extremely abstract.
In particular, it does not reflect the liabilitiassociated with tax payments. Let us
analyze what effect do certain kinds of tax havehenderived propositions.

1. A number of taxes (VAT, the property tax, etc.) associated with
operational activities of firms. The liability oheir settlement will simply
alter the amount of net operating income, theretbesobtained conclusions
will not be affected, only it will be necessaryhave recourse to “after-tax”,
rather then “pre-tax”, cash flows during the praces efficiency assessment
of the investment projects.

2. Let's assume now that all firms are liablepnofit tax, levied at the uniform
raten on all income received in the form of dividendsnfrgtocks, interest
received on extended loans and other income ariBmm FTs. In other
words, suclreceivedincome from FTs increases the taxable profit bdse o
firms. At the same time it is necessary to assumae dividend and interest
paid outby firms reduce the taxable surplus (such a systpproximately
corresponds to that enacted in the Russian FedeyatWe shall now consider
FTs on which their owner receives incodgat a steg. In this case, having

received the income, the owner will deduct fromthe liability due in
settlement of the profit tax, and his net incomé thius constitute a smaller
amount (1r)Dt; on the other hand, the cost to the issuer of iFThcome

payment will reduce his taxable profit, entailirige tcorresponding reduction
in the profits tax for him, consequently the nep@xse to the issuer will
amount to (In)Dt. Put differently, all cash flows from financial tevtties

(including those due to interest on deposits amahdp become proportioned
by the multiple 1n in terms of their final financial impact, and cafbws
from operational activities do not change (givee #ssumptions). In the
project efficiency assessment context, it meansribev we should consider
the same cash flows after tax, additionally, thecolunt rates should also be
transformed to their “after tax” basis, i.e. muigg by 1n. From this it
follows that when establishing discount rates thentation on bank (“pre-
tax") rates causes the overestimation in the former

3. The taxation system usually provides also for #npeation of income from
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security sales. In particular, the tax is assessethe difference between the
proceeds on security sale and the costs of itshpsee Thus, the amount of
tax is made dependent on the costs of purchasehwimiour model, in turn,
depend on the timing of purchase. In other words,tax paid appears to be
different for FTs of the same kind sold at the sammment of time, but
purchased at different times in the past. It app#aat such tax substantially
alters some results obtained above. The reasorthfsris clear. In the
framework considered before, a situation where anid-sold and then
immediately repurchased would have generated a meome (it was
previously possible to imply that all FTs are puat sale at the initiation of
each step for the needed FTs to be repurchased)atjdénere the proceeds
from sale of an FT trigger an increase in the texaltome whereas the costs
of purchasing the FTs do not alter the taxable Jodeincentive is to trade
FTs as infrequently as possible. For this reasenofitimum policy is to be
formulated at the outset for the entire durationthed planning period, not
individually on the step-by-step basis. This prablshall be considered
below.

Optimization of financial policy in the imperfect market context

Plan: the best method of accomplishing an accitlezsalt
Ambrose Bierce

Let's now consider the same issue of the optingratif financial policy of a
firm but under slightly more realistic assumptiaigracteristic of an imperfect
market. Namely, we will assume that:

« A set of FTs available for purchase can be differem different market
participants. This assumption can be associatddadiministrative restrictions,
as well as with the fact that some securities aiteop sale only in very large
blocks;

* Any market participant can issue his own set of.Afigarticular, loan rates
can be different for different market participants;

» There are restrictions on the volume of borrowifrgen external parties (for
example, volumes of loans taken out or emitted dielves are limited);

 FTs are generally characterized by a limited tefneiculation (which may
also determine the rate at which a given FT isdamado, the discount bond
with the face value of 100 USD redeemable in a yeay be trading at $80,
whereas a similar bond but redeemable in 2 yefws $60; the analysis and
explanation of these dependencies is given in3},; 2

 FTs are bought and sold at a market value, howadeitional costs and taxes
are associated with the sale of FTs, and the td&psend on the step at which
the FTs being sold have been purchased.

Let us now formulate an economic-mathematical mddeloptimizing the
financial policy of a specific firm that functions the context of such imperfect
market (some simplified models of this kind havereresented in [31, 33]). Such
policy will provide for the purchase and sale ofieas FTs and the issuance of
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own borrower's notes over the course of some phgnperiod beginning at step 1
and terminating at step

As before, it is supposed that the purchase ofigpsssible in any volume so
that they can be regarded as divisible and regicalvestment projects. However,
as it was already noted above, FTs of any one pypehased simultaneously but
sold at different times are now associated witlied#nt cash flows. Therefore it
will now be found convenient to subdivide FTs #didifferently: intogroupsand
series Each group comprises FTs of one type acquiréideasame time. That way,
negative numbers will be assigned to groups in which FTs have baequired
prior to the beginning of the planning period. Fiiseach group will then be
broken down into series(s=1...,T), each comprising those FTs which will be put
for sale at a step

FTs belonging in series of groupi shall be characterized (at stBpby a
market valueci; and net cash inflow to the owner&; (if FTs in series do not

circulate on the market at stepwe shall assume these amounts equal to 0). That
way, net cash inflovayg; accounts for:

» Acquisition costs - if FTs are acquired at step
» Proceeds from selling FTs - if FTs are to be solstept;

» Dividends, interest, coupon and other incomes fumimg FTs received
by the firm at step;

» Profit taxes resulting from sale of FTs, taxeslmidends, interest, etc.

We distinguish between FTs and borrower's “ownilitzds” emitted by the
firm (we shall mark those with the superscript,téasl of sub-indexes), the
difference being that FTs are acquired first anky timen put on sale, whereas the
liabilities are issued (emitted) first and are idp@edeemed) subsequently. Thus,
with FTs the corresponding cash flows begin witpemnses and end up with cash
receipts (inflows), whereas for liabilities — thieggin with cash receipts (inflows)
and terminate with expenditures.

The firm may issue its own stocks, however the mmean them (dividends) is received by
shareholders - proprietors of the firm. Therefawe, do not regard the issue of own stocks as
emission of liabilities by the firm.

Let's group liabilities byypes assigning to differertiypesthose liabilities that
are issued at different times or are issued simeatasly but are redeemable at a
different time. We shall assume that among theeasfg~=Ts available to a firm at
each step are single-step and multi-step depositsluding, if necessary,
“hoarding” — i.e. holding of funds at zero or negatinterest), and among the
range of liabilities that a firm is authorized &sue are single-step and multi-step
“credits” (in a limited volume, see below).

Cash flows for liabilities shall be described aléofws. The basic feature of any

liability of m-th type at step is indebtedness™. At the moment a liability is
emitted, the amount of related indebtedness edqodle cash receipts from it, and
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zero — prior to this moment or after the retiremaithe liability; in the intervening
period it reflects the outstanding debt under thikility or the face value of a bond
payable at its retirement. We shall stipulate, rooee, that for liabilities issued in

the current period,™=0. Accordingly, the differencd™t1-|™ expresses
payments in repayment of a liability at stegor the receipt of funds — at the
moment of its issue). Additionally, we shall accodor the fact that an interest
(coupon yield) is paid on liabilities. Denoting BY (at the step) the interest rate
(on indebtedness from the preceding step), the amof these payments

constitutess™™M 1 Thus, net cash outflow under a liability at stép explicitly

determined by the dynamics of the indebtednessguodld Mt1- [Mt4 pMymtl The
assumption that all payments under a liability mr@portional to its magnitude is
justified in this case: extending loans of a dif@r size and at different rates,
creditors factor in the risk of default, which istnpresent in our deterministic
model. Besides, this assumption ensures that itiabilbecome divisible and
replicable projects whose cash flows are arrangadK' to front": they begin with
the cash inflow, and terminate with outflows (ifuyplease, they can be regarded
as investment projects from the point of view & tneditor).

In the course of its operational activities, themfialso deals with the
corresponding cash flows discussed above. We sidilde in these cash flows
also payments under those liabilities of the firtmiaka were in place at step 0 (so
index m relates only to those liabilities which will habeen issued at step 1 or
later). We shall also account for the fact thatthe course of its operational
activities a firm may create or acquireed assets buildings, equipment, plots of
land and other assets which are expected to beinsled operations of the firm on
a constant basis [9, Glossary]. Unlike FTs, thesets:

1) Have a "complex" character. Indeed, "physicaldy"plant, for instance, is
comprised of "simple" assets - buildings, constand, machine tools, etc.
However these "simple" assets viewed separatelycapable of generating
only a substantially diminished income than whestahed to function in a
joint complex;

2) Being created, they change their value over.tiResponding to a change in
the general mood of stock market, this value magirdsh or increase over
certain horizons of time, however due to the impdgihysical depreciation or
functional (technical) obsolescence it necessailgtains a decrease in due
course. In professional valuation [9] such dimiantof value is also referred
to as depreciation;

3) Are indivisible. So, “half of the plant” (but hof its stocks!) exists neither as a
physical entity, nor as an object of commercialrapens;

4) Are associated with the realization of specifimjects, owing to which
transactions with them can’t but be of a limitedse. Whereas stocks can be
bought or sold at any time, objects created dutimg fulfillment of an
investment project can be sold only when the ptopovides for it (to be
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specific, we shall assume that these objects areopsale at the end of a
period);

5) Bring in income only indirectly connected withet value of these assets.
Moreover, when stock dividends in any given yea eonstrained by non-
negativity, industrial plant operations may generatgative net income during
some periods (for example, the property tax is pleyaven when the item is
"idle™).

Fixed assets are not partial to operations with &1d debt liabilities, so no index

number is assigned to them.

Considering the above, the operational activityaofirm is reflected in the
model by two exogenously and step-by-step detemniaeameters:

 Ft - net operating income at a stép(cash available to the firm at the

beginning of a planning period is reflected in &msount off,);
* Gt - value of fixed assets at the beginning of st@. at the end of stepl).

In the actual practice no firm can emit liabilitibeyond a certain limit in its
bid to take on a desired volume of loans. It isse8al that such limitations are
caused not only by uncertainty and risk factors,diso arise out of necessity to
stabilize the market. For example, from time toetithere arise in the market
situations in which the purchase of some FTs feirthubsequent sale would yield
net returns in excess of the rate on loans of #meesduration. If restrictions on
credit volumes were not in place, market participamould have aspired to take
on as great amount of credit as possible to actjugge FTs so as to re-sell them at
a price exceeding the costs of loan repayment.eftw, credit rationing situations
always take place in the actual practice and shbaldonsidered in our model.
Usually, creditors demand that borrowers complhhwitcertain ratio between their
equity and borrowed funds (capital structure), éaample, a 60:40 proportion.
Given this, we shall assume that credit indebtesloés firm should not exceed a
certain fractiorh of the market value of its assets (in this exanipte2/3). In such
situations, assets of the firm, including its FTisl dixed assets, perform (explicitly
or by default) the role of collateral under therlo@his allows for interpreting the
specified fraction of the market value of assetthas “mortgage value”.

Let's now pass on to formalizing the model to opérthe financial policy of a
firm. In this model, a formulated financial polioyf a firm determines the
acquisition volumes for various FTs and their disttion into series, and also
stipulates volumes for emitting various kinds abiliities. Therefore two groups of
non-negative variables shall be unknowns in theehod

Vis — quantity of FTs in groupseriess, in possession of the firm;
ym - quantity (volume) of liabilitie®f m-thtype issued by the firm,
The model includes three groups of restrictions.

1. At the beginning of the planning period onlygad=Ts which are already in
possession of the firm can be allocated into sefwath negative concomitant

15



indexes). By denoting throud¥) the number of FTs in grougn possession of the
firm at the beginning of planning period, this reegion can be written down as:

D Ve =N, i(<0). 3)
S
2. The balance of cash inflows and outflows: nethcanflows from FTs,
operational activities and from the assumption ehyment of liabilities should
be non-negative at each step:

Zaistvis+ R-D )’"(lmﬂ— | Mt r M ”“1)20, O0<t<T). (4)

3. Restrictions on the issuance of liabilities: oy step, the overall debt
under firm liabilities should not exceed the moggavalue of its assets estimated
at prices prevailing at this step:

Y ymims h{qutV.u Q}, 0<t<T). (5)

Developing an optimality criterion for financial lpry of the firm is a non-
trivial matter. As noted in [27], “in the market ®@®my context, the major
objective of strategy for enterprise developmertoissidered to be the increase of
its market value”. Such objective is also set substantial number of companies
in the developed countries. The rationale for Ussuoh criterion was analyzed by
Michael Jensen. In [10] he writes that 200 yearsradearch in the field of
economics and finance indicate that social welfarthe economy is maximized
by all firms striving to maximize their own markedlue. This conclusion is not
absolute in its character. Thus, given the presentemonopolies and
“externalities”, value maximization doesn’t neceggaresult in social welfare
being maximized.

Nevertheless, as it is noted in [10], though theetist many objective functions
that can guide managers of companies in their weemaking, value
maximization remains important as it is most clpsdlgned with public welfare
maximizations. On this basis, we shall proceedsw the criterion based on value
maximization of a firm.

In our model the optimal policy is developed at®iar the entire extent of the
planning period, the criterial indicator relatirgythe end of this period, i.e. to step
T. The value of a firm here can only be estimatedhieyvalue of its equity, i.e.
the value of firm’s assets minus value of its lidgiles (this indicator is also referred
to as net asset value). Therefore we will seeksfoeh financial policy which
maximizes the equity of the firm by the end of fite@nning period, i.e. at stép

Let's notice now that in breaking FTs down intdeserwe have accepted that
each FT will have been sold over the planning geribimplies that, at the final
step, all assets of the firm shall be comprisetixedd assetsGry), or only of cash

funds received from operational activities and friv@ use and disposal of FTs.
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The obtained amount should, then, be reduced bwarti@unt of payments in
settlement of liabilities at stepand by the value of residual liabilities. But swch
reduction, as it relates to liability,amounts to:

ym(| mT-1_mT . mT] mT-1) + ym| mT — ym(|m'l'-1 + M| mT—l)_

It follows from here that, when calculating the walof equityVs, we can
assume that all debt liabilities of the firm terati@ at the last step, i.e. that
IMT=0. In this situation, the optimality criterion asses the following form:

Vi =2 grVist Fr+ Gr=2, Yn( S L mﬂ):max. (6)
i,s m

We have reached the linear programming problem imdolution would
indeed specify a development strategy for a firms-it works out where to invest
or not invest the capital, what liabilities havel® issued and when. Certainly, a
firm management may undertake some other strategyhen the model would
allow comparing it with the optimal one and findirmgit the extent to which
following it would reduce the value of firm's equiat the end of the planning
period.

It shall be noticed as well that a solution to {3%) problem, i.e. the financial
strategy of firm, depends on thetial structure of investment portfoliof the firm.
Therefore, firms with different capital structur@sdiffering operational activities
may estimate the efficiency of purchasing and risglthe same FTs differently,
and their optimal FT bundles may also vary. Sameclosion can be reached,
when the firm policy is optimized under conditiarfgprobabilistic uncertainty [32,
ch. 6].

Let's analyze the constructed model in greaterild&t&e shall proceed from a
simple case where at the initial moment (at stefn@)irm has only cas¥,, does
not conduct any operational activities, has noiliteds nor will have them at the
end of the planning period. Then, the initial cabwill have increased by+/V,
over the planning period, given the optimal finahgbolicy. This should also
specify the time value of cash factor for bringstgp O estimates up to their step
values, which is, apparently, represented by thevitng discount rate

E=TV,/\, -1. @)

Generally, this rate depends on the duration of gla@mning periodT (the
sooner the firm wishes “to convert its money intomay”, the less will be the
return on its operations). Source [28] describeshihavior olgr for extendedr
given the invariable composition of FTs circulatiog the market, each of which
may yield both positive and negative net incomehWoan facilities not taken into
account). This behavior is as follows.

Let's assume that investments into eath FT are efficient at low discount

rates and are inefficient at the high rateg. fi(A) be NPV, given the discount rate
A, from unit investments inta-th FT, such thatfi(0) >0 >fi(«) as per our
assumptionf(A\) — is a maximum of;(A), p — is the least positive root in the
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equationf(A\) =0 andh+1 — is the multiplicity of the root. Then, the ual of vyt
increases with the increaseTiras (141)"/T", so the discount rate (7) approximates
K. Somewhat different approach to the analysisisfgloblem is elaborated in [2].

However, it is important to bear in mind that evemen interpreting (7) as the
discount rate, such rate would have the meaningnofaveragerate over the
planning period and would most likely be too cruate estimate to make itself
amenable to application in the project efficiensgessment contexts. More correct
approach to establishing the discount rate is ptedein section “Estimating the
efficiency of investment projects and property walon in the framework of
strategic planning”.

Let us introduce an assumption that the firm puwsygerational activities but
that those are reduced only to participation insoeal investment project. If such
project requires heavy expenditures, the system-(8)) may happen to be
unsolvable. On the contrary, its resolution woultkst that incomes received at
each step would be sufficient for financing thejgct It would mean that the
project will befinancially feasible(implementable) if and only if the system (3) -
(6) has a solution. Emphasis should be placed emdh-local character of such
criterion for financial feasibility. Put differegtl to be convinced of financial
feasibility of a project, it is not enough meretytiave information on cash flows
from the project -- it is necessary to get to kremswvell what the financial position
of the firm will be at each step of the planningipe?.

From this point of view, the propositions appeanngd24, 33] stating that to
ensure financial feasibility of the project it isaessary to register at each step a
non-negative sum of accumulated compounded (apasiterate) net cash inflows
from the project (including investments of firm's/ie equity into the project) seem
flawed. They assume that equity of the firm andinBbws from the project are
partially accumulated on "single-step" deposits flomancing forthcoming
expenditures. Certainly, a project will be finadlgideasible if such a non-negative
sum obtains on the deposits through and throughveer the inverse statement
would be incorrect: sometimes it is possible toueadinancial feasibility through
the joint use of some financial instruments, ingigdmulti-step deposits, and then
the structure of financial feasibility conditionsowld appear to be different. In
other situations accumulated compounded cash isflivam the project may be
positive, however the project may require investiweaf the firm’'s equity (own
funds) where the firm has no such funds, and cregifrictions on the volume of
debt preclude it to take on more debt.

Estimating the efficiency of investment projects ad property valuation in the
framework of strategic planning

2 This has the meaning that it is not sufficient eherto know that a project requires expenses dusng
particular year, in addition we need to know threg firm will have funds available to meet theseenges. Under
the “local approach”, we merely pay attention te fhoject ignoring the position of the firm in tk@me period. So,
the term "local approach" here means a consideratiche project in isolation from the financialgiion of the
firm.
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The first rule of the transitional economy: For gveconomist
there exists his counterpart of the same magnitude a
contrary opinion.

The second rule of the transitional economy: Andhbare
wrong.

Let's notice at the outset that the optimal finahpblicy, i.e. solution to (3) -
(6) problem, will not sustain change, if the equyadign in (3) is replaced with the
“<” sign (i.e. allowing for possibility of "free destction” of some FTs in the
possession of the firm). Important information bis tsolution can be gleaned from
analyzing the corresponding dual problem. Its umkmoto be denoted as, T

andyy, are non-negative and reflect “prices” of theniegons (3) - (5).

The value of\; (i <0) represents a “shadow price”ieth group FT at step O. It

reflects an increment (gain) of objective funct{@j, i.e. contribution to equity of
the firm at the end of the planning period, frore firm acquiring one additional
marginal unit of such FT. Additionally we agreeassume that; = 0 ati > O.

T (0<t<T) is the “shadow price” of money (cash) at a dtelp reflects an

increment in the objective function (6) due to iptéy the firm of additional 1
dollar at steq. It is natural to regard the "price" of 1 dollar the firm at the last
step as equal to 1 dollar. Therefore, we impgte 1.

Mt (0 <t<T) js interpreted as the “price” of rights to the asption of debt or,
more succinctly, “value of loan rights”. It showgatential gain in the objective
function (6) if the firm were to have been perndtt the step to issue an extra
liability for 1 dollar over and above the estabéidhrestriction limit (naturally, if
the indebtedness is below the limit at any particstepHt =0 ). We shall further
assume thatiy = 0 (this is logical since receiving a loan at tivalf step doesn’t
change the value of equity).

Using this notation, the dual problem assumesdhewing form:

i(mFt+huth)+Gr+ZAiN:>min: 8)
t=1 i
T
> [mae + G <A 9)
t=1
;
Z{ g [ (1 ™) =1 gy m} > 0. (10)

t=1
From out of complementary slackness conditionsinealr programming it
follows that the inequality sign in (9) is obsenadctly only if the optimal policy
does not provide for the purchase-ofi groups-series FTs, and inequality in (10)
Is observed strictly only if this policy does noivesage issuing the liabilitiesf m-
th kind.
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Let's return now to the primary goal of this papdreing the assessment of
efficiency of investment projects. It appears thath an assessment (albeit, for
“small projects”) should be based on the shadowegrifor cash and loan rights
arising out of the dual model.

Let's consider Proje® commencing at the step 1 and coming to an enddefo
stepT —such thatn yeart it would change firm’s net operating income fgyand

the value of its fixed assets - gy If the project is large-scale (i.gandg; are too

great), its impact on the objective function camydme ascertained by seeking a
new solution to the optimizing problem with valdes F; andG; being changed.

However, iffi andg; are small, then, on the basis of meaning for daamates and

owing to (8), implementing the project would resualthe following change in the

objective function (the optimality criterion)) (T f, +hy, g )+ g . Denoting:
t

o =Te/Ty, Vi = hy/g fort < T, yy= 1/ =1,
DEI =) a.(f +vg)- (11)
t

Then ) (m f, +hy, g ) + g =1 DEI. Therefore, project implementation is
t

equivalent to the amount of incorél being received at step 1. In other words,
assuming that the optimization of financial polmyd the assessment of a project
are carried out at the beginning of step 1, thewrhof DEI reflects “current
equivalent” of all cash flows from the project (tbhee of this acronym shall be
explained below). Therefore, a project should beswtered effective if and only if
DEI > 0 (valueVt “with the project” should be no less than thatueatabsent the

project”), and the best version of the project @iuseveral is the one indicating the
highestDEI. It prompts us to consider (11) as a criteriontfa efficiency of the
project — a specific "substitute” for NPV, and vidvwe parameters; in the formula
as discounting factors (to the step 1). The ratedecline in these factors lend
themselves to interpretation as being the corredipgrdiscount rates:

Er=(0e1/0)-1= (T / %) - 1. (12)
Some properties of such discount rates are illtestran the examples that
follow.

Example 4 At stept, a firm puts its cash into the single-step depadsthe ratep. The “price” of 1
dollar of investments at this juncture is equathe price of cash r, return on the investments - Ip+

Besides, as this deposit is opened in the planpérpd, its “price”\ = 0. Further to the point, if the
firm places its funds on deposits, it means thdtag no need for loans, gp= 0. At last, for (9) the

following equality should be observed for this dgifio- 1§ + 4+1(1 + p) + hu1(1 +p) = 0, whence we
have:tg = (1 +p) (T§-1 + hpe+1). But then the discount rate - the rate of decimehe shadow prices of
cash - should be no less than the depositary BiteFae exact equality obtains onlyuifyq = 0, that is if

the firm needs no access to loan at the followteg gthe firm deposits cash at stegop it has no need for
cash funded from loans at this point, but the sibnecan change at the following step!).
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Example 5 Assume that at a sté@ firm takes on the loan with 1-step duratiorhatrater. Then the
following obtains due to (10)% = p; + 1441 (1 +r). Therefore, givem, > 0, the discount rate can exceed

the loan ratet§ / Tt¢+1 - 1 >r), which is contrary to the prevailing notions.

Assume now that the firm borrows funds (amountingl) by issuingm-th liability at a steps

T

(1 ™M&1). Then Condition (10) results iy =pg+ Y. { nt[lmt‘l(urm‘) — mt}pl m} - the
t=s+1

shadow price of cash attracted at the expense isb&m of liabilities is equal to the “price” of yaents

under this liability increased by the price of asated rights to the build-up of indebtedness (rirean

that the firm exhausts these rights by increagmdebt).

Example 6 Assume that at some step firm purchases some FT, receiving net cash irsfigvirom
it at the following steps, and then subsequentlg #teat stepn generating revenug,. The firm doesn’t

“hit” the borrowing limit over the considered petio Then it readily follows from (9) that
n
T = max{ z o + nncn}. Therefore shadow prices of cash, and, consequelisigount rates, are
t=k+1
indeed related to the (somewhat originally estimiateturns on investments into FTs for a ratiopain,
however the associated relation is not so primiéigecustomary presented in various teaching manuals
methodological documents and Valuation standards.

Few words are in order regarding economic substarfcg magnitudes.
Different from p; only by a multiplier, they also reflect a valuatig¢‘shadow
prices”) of rights to the build-up of indebtednelsat one proportioned not to the
termination of the planning period, but to the dtephus, as is apparent from the
formula (11),each dollar in fixed assets at step t providessdume contribution to
the firm’s objective function ag dollars of net cash inflowSuch a result from the

very fact of existence of these fixed assets falld&cause these assets (acting, as
it were, in their capacity for collateral -- refted by the factoh) expand for the
firm the opportunities for attracting borrowings &tlow it to implement any
beneficial financial projects. Because of tljjs;an be thought ¢fs the discounted

unit (i.e. per 1 dollar of fixed asset value) prafdoan rights. In the context of the
planning design, it is not sensible to engage traeting loanable funds at the end

of the p|anning period. Here the equam]y: 1 would mean that the fixed assets
which will have "survived" till the end of the plaimg period will provide a
contribution to the objective function to the fakttent of their market value (as the
firm has nothing left at this juncture but to s#fi its fixed assets).

Note. It would be possible to consider situations whardirm maximizes an objective
function different from (6) facing the same regtans (3) - (5). In this case, a criterion for
efficiency of “small (scale) projects” will retathe same form (11) d3El, however ratios in the
dual model will be different, and the dual pricas,well the resulting discount rates, may lack
some properties specified above.

Let's consider now a project providing for the pwage of a unit of FT at some
step and its sale at some other step. If the optookcy of a firm provides for
these operations, tHeEl of such projects will be equal to 0, otherwisavill be
negative or zero (this is applicable as well iratieh to projects for the issuance of
various liabilities). From this it follows that &ny small project has a positi{|
estimate, implementing it would be more benefithain anyoperations with FTss
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Note. It will be noticed that only the operation to pl@sea unit of FT of some series which
“had entered into the optimal policy”, resultsDil of zero, however it should not be concluded
that this proposition applies &l FTs purchased at this step (foregoing the purcbisech FTs
or purchasing them in a different proportion magutein the policy ceasing to be optimal and
the value of the objective function decreasing wariglly). This emphasizes once again that
such indicator aPEIl, as well as any other indicators of “local effiug”, provide correct
estimates only for “small projects”.

At the same time, the positivity &EI does not imply that investing into the project o
bring more benefits than the placement of funde iabhy of the alternativairections of
investment such directions may include "multistep” operasidfior example, extraction from
clay deposits, even provided that such depositsnairgy, all of them identical, can be freely put
up for sale and bought, but that they should beld@ed over, say, 10-30 year period).

Let's note now that thBEI indicator (11) can’t be referred to as the nesen¢
value of income: its formula, unlike the traditibm@armula for NPV, discounts not
merely net cash inflows from the project, but a enoomplex aggregate (for this
reason, we avoid further using the “NPV” notatiendenote it). Therefore, the
elements discounted in formula (11) shall be deggph by a separate name: the
equivalent income Substantively, it reflects such an amount of indbw the
receipt of which at a given step would be equiviaterthe associated results from
the project (i.e. to net inflows received, and thkie of fixed assets created, under
the project). In this case, th2El indicator is thediscounted equivalent income
(which explains the acronym applied td).ifThe discounted cash flow method thus
transforms itself into theliscounted equivalent inconmeethod We shall have an
occasion to inquire into the robustness of sudtnnent after further consideration
of the problem.

The stated considerations would allow to introdtieefollowing definition of
the basic project efficiency indicatoDIEl) and of the related discount rates
entering into its estimation (we shall see furthibat the validity of these
definitions is not impaired under the conditionsiatertainty).

Under the “discounted equivalent income DEI)” from the project is
understood “present (today’s) equivalent” of monetay effects from the
project, i.e. such amount the receipt of which athe initial moment of time is
equivalent for the firm to the set consisting of tk entirety of fixed assets
created under the project and all monetary receiptand outgoings associated
with the participation in the project.

DEI of the project is determined as the sum of discouatl equivalent
incomes from the project covering the entire periodf its fulfillment.

% It would have been more precise to speak aBoesent Equivalent Net Income to the Subjectvever such
appellation, as well as its acronym, would havenbfae too long. It will make no sense applying thestomary
notation ofNPV as well: or it will be necessary to additionaltipslate whether we are discussing the conventional
or modified criterion every time it is being usdeurthermore, we shall make use DEI in assessments under
conditions of uncertainty, discussed in the latatisns. Thus, via the NPV acronym we shall corineferring to
the conventional criterion which uses time invarigmscount rates and fails to account for reswitsi on the
emission of liabilities.
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The discount rate is understood as the rate of denk in the (shadow)
prices of cash within the context of the optimal @n for managing financial
activity of the firm.

It is possible to regard such treatment of the alist rate and théEl
indicator as theptimization approach. This optimization approach to discount
rate should not be regarded as something new effact, it was in the works of
A.L.Lurie [19, 20, 21] (see also [11, 12]) where thpproach was first enunciated.
To our knowledge, this approach is without paralethe western literature, the
exception being the works [15, 22]. It is importahiat the rate being thus
determined is based on the long-term policy offitme which, when framed, may
well have considered any other restrictions omdsvities or any other optimality
criteria (however, it is not clear what other ressue criteria, if any, can be
suggested for the given problem). Thus, a discoatd for the firm should be
established in the course of its decision-makingtaaitegic planning.

Since discount rates for different steps can béemdint, a delay in the
realization of an inefficient project can transfortnmto being an efficient one (or
vice versa). Besides, solving the considered opation problem given one and
the same information about FTs, firms with diffgrimitial capital endowments
(N;) and operational activity results may obtain disdarates different in terms of

their magnitude and dynamics. Consequemntty,such things asuniform (and,
specifically, time-invariant) general-market discount rates existeven under the
conditions of completeness of information and ewath reference to assessing
any one single specific project — a sentiment thas counter to the valuation
standards [9].

Before we start discussing the suggested critelliet's pay attention once
again that it is applicable only with respect wmall” projects. "Large-scale"
projects may cause shifts in the criterion beyoht),(as they may alter shadow
valuations of the assets and, thus, the discotat Taus, "large-scale" projects in
general should not be assessed on the basis diylowmeaningful calculations;
irrespective of the chosen discount rate, it wooddnecessary to conduct their
assessment “against the backdrop” of the entireofedctivities of the firm,
optimizing its financial policy in situations “witlthe project” and “absent the
project” and then comparing the obtained valueghef criterion. Intuitively it
makes sense, but how the “smallness” of a progetd be understood? Whether it
Is possible somehow to formalize or measure thisallhess"? To answer these
guestions, we shall consider an abstract situatiberein we continuously move
on from “absent-the-project” situation to a “withetproject” situation.

In other words, instead of just one project beingl@ated characterized by the
values off; andg;, let's consider a “family” of project®,, characterized by the

proportionate values df; andkg. The value ok=0 corresponds to “absent the

project” situation, whereak=1 — corresponds to “with the project” situation.
However, projects at &1 in theP, set can only be abstractly conceived, as their

related cash flows may not have any parallels highinvestments into real assets.
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Still, we can inquire at a notional level as to éfiect for the firm of implementing
a particular projed®y. For this, we should solve the optimizing problgh8)-(2.5)

substituting in itF; + kf andG; + kg for F; andG,, respectively. By/(k) we shall

denote the resulting value of the objective funti{@.6) in this instance. From the
linear programming theory it follows that th&k) function is convex, and its

derivative atk=0 is equal to) (T f, +hy g )+ gr = DEI. It implies that the
t

change in the objective function of the firm caubgdhe implementation of tHe,
project, at a small values &f will be approximately equal tkiyDEI. However at

k=1 such “equality” can be violated. This may hapgeransitioning fromk=0 to
k=1 would materially alter the solutions of the dpabblem, i.e. values fox;, g

and Y. Thus, strictly speakingthat project is considered to be“small” the

implementation of which would not materially affect a solution to the dual
problem, i.e. shadow prices of the assets and righto the assumption of debt.

It is possible to express the same thought inffardnt way. The estimate of
efficiency of a project should, basically, reflemt increment in the objective
function of the firm due to the fulfillment of tharoject. Meanwhile, the use of
formulas likeNPV or DEI for these purposes implies, in essence, the $utosti
of the specified increment by its differential that "large"” projects may lead to an
error. Moreover, similar error will be produced dryy formula containing only the
information on the project (at the risk of crudmgilification we can say: one and
the same cash flow added to different strategioleet alone to the strategic plans
of different firms, may receive a different valuat). For this reason alone, "large-
scale" projects cannot in general be estimatedlifgc

Qualitative distinctions between "large-scale" dsighall" projects should not
go unnoticed, either. Efficiency evaluations ofrajgct, by definition, reflect its
conformity to the purposes and interests of then fir expressed, in particular,
through certain parameters of its strategic plaici{sas discount rates). However,
the fulfillment of a "large-scale" project can letdthe purposes and interests of
the firm being essentially changed. For example, firm strategy could have
provided for a disposal of some property or a ligtion of "surplus" division,
whereas realization of a "large-scale" project roaly for the use of this property
and a substantial development of this very divisiQuite often the realization of
“large-scale" projects also necessitates changéseifirm control system and in
the area of mutual relations of the firm with iteuaterparties. Cash flows
associated with such changes cannot be estimatenh ‘the former standpoint”:
for example, additional monthly salary expenditufes workers totaling $1
million will not be evaluated by the firm in thersa way as $1 million earmarked
for remunerating a one new top manager. For tlasamr, realization of a "large-
scale" project should generally assume changetaikgy in the development of
the firm, with the evaluation of its efficiency begi reduced to comparing various
versions of such strategy. Such a comparison cambshould not be done by an
evaluating economist —rather it is a matter foraministration of the firm. It is in
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this context that thelependencdetween investment decisions and the strategic
planning, discussed in Section “Optimization ofafacial policy in the imperfect
market context”, becomes anterdependenceHere the task for an evaluating
economist becomes that of only revealing the nemd révising the firm’s
development strategy that arises due to the fuiéiht of the project.

Change of the purpose and interests occurs notwinén realizing "large-scale” projects. In
justifying DEI criterion, we assumed that the firm participatimghe project will continue in its
existence at least until the termination of thejgob Meanwhile, projects envisaging splits or
merges between the firms are also regularly deeelggnd implemented. Thus there arises a
question of how to estimate the efficiency of sughproject: from the standpoint of
"disappearing" existing firm or from the standpaafita newly created entity? In [4, ch.33] it is
suggested to proceed in such instances from tleeests of the respective shareholders. In our
opinion, this doesn’t go far enough: other econoemtities are also interested in the activity of
the firm, and their purposes and interests shalkvise be reflected in the fulfilment of the
project (it is not accidental that large-scale gctg are supervised by the state). However, the
structure for the corresponding efficiency criterr@mains unclear.

Out of the fact thaDEI indicator is less crude in estimating projectaéincy
as compared with NPV flows the desirability of tise in conjunction with
property valuation under income approach. Indeed, according to theergé
principle of such valuation, the “integral effe¢tbm the purchase and subsequent
use of the property should be set equal to zeras€uently, property value under
the given approach should be estimated asDiak of the "project” to use this
property. Subject to this, it is essential that:

1) The property being valued should be “small’(in a sense specified above).
This condition is not usually violated, as the astjn of "large-scale”
property requires the possession of a substantiauat of readily available
equity funds (even in case when the firm takes doam to purchase the
property, the value of its assets should be langeigh to serve as collateral);

2) Time-variable (i.e. step-dependent) discount ratesould be used to discount
cash flows over the planning period.

3) Provision is made that a property created utitemproject grants to the firm
additional rights to the assumption of debt (raisesdit appeal” of the firm).
This results in some complication of estimatesdaaliscussed later on.

Let's explain the applicability of tHeEIl indicator to the valuation of FTs. We
shall consider an FT which is already in the firmptsssession at step 0. Lagtbe
net cash inflows at stepthat arise from this FT¢, - its market value at this step.
Then out of (9) we deduce that a valuation forRfie(\) and the optimal moment

for its sale ) are connected through the following relation:
n

A= max{Z(Trtat + hptq)}. Out of this it follows that such FT provides tseme
n

t=1
contribution to the objective function of the filams the receipt of the amount:
)\ n
S=—= maX{Zat (a+v 9)} (13)
LR =}
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at the step 1. Put differently, the firm would hett gain, nor lose anything from
selling the FT at this price -- such price would@m that the deal is break-even
which is characteristic of transactions with “maseperty”. Therefores; can be

treated as thealue of an FT to the particular firm. But then it flows frorhd
obtained equality thathe value of an FT is equal to the sum of discounie
equivalent incomes (given the discount rates thatesult from the model)
arising from the FT over the optimal term of its us, including the proceeds
from its sale at the end of this term, i.e. coinciek with DEI corresponding to
the highest and best use for this FT.This proposition is also deducible from
other optimization models of firm’s behavior, hdm tgeneral character and is
widely used in valuation activities.

Let's assume now that the firm starts implementtagoptimal policy, but
decides upon reviewing it at step 2. Obviouslyyiit have found the “prices” for
money and loan rights, as well as the discountsrai® be the same for the
subsequent steps. However, what will be foundredtes the FT's valuation:

n
Ao = max{z T, & +ﬂncn}. Hence\ = A, + mya; + hyyc,. But the value of the FT
N t=2

estimated as of step 1 will now have become edgat A/Tb. Hence:
LS =S + may, or, after simple transformationS; =a,S, + a; +y;¢;. In other
words, the value of FT at each step (or, to be me&eet, at the beginning of each
step) is equal to the equivalent income yieldedh®y FT over this step plus the
value the same FT shall have at the next stepulded towards “this step”.

It would seem that the reasoning presented ahmi#ig¢s the applicability of
the NPV criterion (or that dDEI, being a modified NPV) to assessing the project
efficiency (albeit that of “small” projects). Hower such criterion is often
challenged. For example, a few authors do not denst proper to use the NPV
criterion, as it does not reflect a distinctionvieeg¢n the loan and depositary rates.
[1, 2] suggest to account for this distinction bgcdunting (back to the preceding
year) positive net inflows at the deposit rate, apdative ones -- at the loan rate.
A similar method is, essentially, suggested in [29pwever, our model implies
that the need to take on a loan is generally camaitinot onlyby the signs of net
inflows. Therefore, it is quite possible that thenf may take on a loan given a
positive net inflow from the project and may go haitit a loan even if this net
inflow is negative.

Other authors regard the scope of application lier WPV criterion to be
narrower. For example, [5,16] indicate that sudtegon does not permit a robust
comparison between projects with differing “lifeest, and that, for the evaluation
to be "correct", it may be necessary to base thmpesison on the weighted
average of annual net inflows from the project (leed by the discounting
factors). Certainly, no serious justifications adeluced in favor of such a criterion
(even though such or similar indicators can be douseful for solutions to other
problems, see, for example, [18, 30, 33]).
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As the analysis shows, the focus on annual (orageeannual) net inflows
may lead to gross errors in the estimates for tlaeket value of bonds with
different terms of redemption, also when making parnsons of development
scenarios for oil deposits with differing terms advelopment and volumes of
exploitable reserves, and, even more so, when congpalifferent available
options for taking on loans with a different timgustures. A more detailed
exploration of other alternative criteria for int@ent project efficiency
assessments is provided in [33]. It will be noticby the way, that none of the
opponents to the use of NPV for project evaluatimuld at the same time object
against its use as the indicator for property ansirtess value. The reasons may
lurk in the stronger institutional conventions (surs 1IVSC guidance notes) that
are “behind the back” of domestic and internatioaglpraisers of property,
whereas projects are assessed by designers amcres@lvisors not united into
any formal institutional structure and eager fadtng criticisms.

Let's notice that théDEI criterion allows for estimating the efficienayf
participation of the firm in the projedias it uses increments in cash flows to the
firm arising from such participation). However, pmactice the NPV criterion is
also employed to estimate the efficiency of a mbjén general” for which
purpose the cash flow due to all holders of intsrés the firm (so-called “cash
flow before debt”) is considered (similar to assidone in business valuations). It
Is represented thauch estimating practice cannot be theoreticallstified, as it
would be necessary in this context to be awarehefdbjectives, interests and
criteria for the optimal behavior that inhere inethespective "collective"
participant of the project, and also to be awarehisf operational activities --
which is in practice impossible.

Similar situation holds in respect dfusiness valuation using income
approach. We will remind that in the basis of sualuation are cash flows from
operating the business acquired. The DCF methaprdtation is twofold: it is
viewed either from the standpoint of shareholddrthe firm (“equity value”), or
from the standpoint of "all stakeholders” (“entesprvalue”).

The meaning of the former valuation is clear: fta@s a today's equivalent of
all subsequent benefits (net cash inflows) expelsyetthe buyer from operations of
the business. The same value of equity is sougkt afhen “the asset-based
approach” is being used. Indeed, this approachviges for the stand-alone
valuation at current market value of each and ebatgnce sheet asset, whereupon
the current value of the totality of liabilities idetermined and is, finally,
substracted from the current market value of tha sifl assets of the enterprise.
The result indicates the appraised value of ens&@quity” [6, p. 111]. Thus, this
approach also yields equity valuation. In otherdgothis valuation can be derived
on the basis of at least two approaches.

At the same time the concept of "enterprise valggjuires a more detailed
examination. In essence, the amount of this vaaikeats the market value of
assets of the firm. It would seem it can be fougdestimating the value of each
asset separately and adding together the obtaesedts. However it is incorrect:
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according to an observation attributed to Jack bondwo things added together
give not only their sum, but also something thittickh was not separately present
in either of them. In other words, the enterpriatug reflects not merely the value
of its constituent assets taken separately, buethergent effect arising from the
combination of these assets into a single wholerd&fore, a more sound procedure
would be to estimate enterprise value in a diffevesy by summing together the
value of equity with the value of enterprise’ lidi®@s. It will be remembered that
the value of firm’s equity can be estimated asdiseounted sum of net inflows
due from the firm, and the value of enterprisebilities -- as the discounted sum
of payments under these liabilities (it is pernbbsito equate the value of
enterprise debt to its nominal face amount appegarinthe financial statements
only if the enterprise is being liquidated). Fronmstfollows that the value of the
totality of firm’s assets can be found under theFD@ethod by applying it to net
cash inflows of the firm comprised of firm cashlaws inclusive of payments
under the liabilities -- “debt-inclusive net infleiv

Now it only remains to interpret the debt-inclusivet cash inflows as inflows
accruing to “all stakeholders” in the firm and weriae at the prepositions
enshrined in many business valuation standards.etNeless, such leap of
judgment is incorrect for two reasons.

Firstly, the net inflow before debt, as it has bepercified, does not coincide
with the “earnings before interest, taxes, deptesiaand amortization” (EBITDA)
as defined in the European Valuation Standard N,23], the reason here being
that tax expenses, including the profit tax, shobkl taken into account in
determining the net inflows from the firm. Besid@s#gerest payments under the
debt reduce the taxable base for profits and, cuessly, the profit tax.

Secondly, it is inappropriate to attribute net omfl before debt to “all the
holders of interest” in the firm. We will attempt &€xplain it in a greater detail. It
will be noticed that the aggregate of net inflowani the firm and the payments in
settlement of liabilities actually relates excludiv to the firm itself and to the
holders of its liabilities ("creditors"). From thigoint of view, it is proper to
consider only the firm (or its shareholders) andeddors” as “the holders of
interest”. It is to be made clear, however, whathis "interest" and who are its
"holders"? Under an ‘interest" we understand thgeetation of benefits
(“financial interest", “a card play for interestglso note a certain parallelism
between legal rights and economic interests, thawairall economic interests are
vested in the form of legal rights: consider annepke of assembled workforce,
which is of great value to any firm, but its “owsbip” is not a category that can
be framed in the language of “rights”).

From this standpoint, “the holders of interest” subjects (i.e. persons, natural
or legal) anticipating the receipt of economic Wgserom the firm. But their
circle is not limited to shareholders and creditarsd also includes:

* 7he state expecting the harvesting of taxes from the fiAiso, as it has
been sardonically noticed, in this context theestabnetheless acts as a
"passive investor" to the extent that it agreeagpropriate payments “unto
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itself” not instantly, but with some deferment pigally, from a half-month
to about a quarter-year,

* 7he firmemployeesxpecting from the firm not only the disbursemeht
salaries, but also bonus rewards, material aichtgreor medical treatment
and holidays and any other payments provided forthia collective
employment bargain with the administration of thenf By the way, in
some jurisdictions the accounting source of margshsawards is the (net)
profit -- so the rights of workers to a share af grofit in this context are no
different from shareholder rights. Finally, somemi also self-insure their
workers, thereby assuming respective liabilitiestheir favor not unlike
those that relate to the “creditors”;

« Other firmsthat have entered into joint investment ventureth Whe given
firm and thus anticipate incomes from such joirivay;

* OQutsider for-profit and charity entitiesand municipal undertakings
anticipating the advancement of sponsorship aidnmed by the firm
(which can be both explicitly reflected in longfteagreements or be tacitly
implied).

Such conception about the wide range of "the heldef interests”
(stakeholders) in the firm is not shared by manyhm area of business valuation
theory (trendy sentiments about “corporate so@&aponsibility” have yet to find
their manifest foothold there). Some specialisteishg the middle course believe
it necessary to include among the stakeholdersdédle creditors, at least all
such subjects thamvest funds into the enterprisBut then it would be necessary
to rank among them all "passive" investors, suchthas state, and also those
customers that commit to paying for goods in adeaby downpayment (for they
make investments into the enterprise’ working @pitThe Valuation Standard
doesn’'t quite imply the same. Some prominent bgsineluation experts, e.g.
Y.V. Kozyr’, think it necessary to consider amortgée' holders of interests” only
those subjects to whom the firm owederest-bearingliabilities -- as such
liabilities “cost something” on the financial matké# is believed this stance is also
flawed: in that case it will be necessary to distnate between groups of such
subjects that have advanced interest-free loarthddirm and those that, say,
advanced a loan at 0,001% annual interest. Andishisot the last of it! An
agreement for the delivery of goods can sometimesige that the buyer pay for
goods in advance, but in the event of delay invdeyi beyond a set date the firm is
to pay penalties at a certain interest rate peryeday (or month) the delivery is
delayed. Here the buyer would fall outside the ‘tiwdder of interests” category
before the onset of the established delivery dateshall qualify as such "holder"
after that date. To decide about a circle of similaolders" as of some date,
appraisers of business would have to review alvesl agreements and become
aware of interest chargeable under each of themilé8ly, if salaried workers of
the firm fall behind the due date to get paid (anduch situations the worker does
act as a creditor of the enterprise), the firmhbgated under the law to make good
for the late payment to the workers by adding derést component on top of its
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debt to them. As we have the occasion to see, distinctions of "the holders of
interests” are not at all easily implementableha tontext of practical business
valuation problems and are not in the spirit ofibeiss valuation standards where
they deal with the cash flow structure and estisate

The matter is not so much about circle of the “Rolof interests” constituents,
as much that it includes not one, lsetveralsubjects. No matter how the group of
the several “holders of interests” was formed, ¥akiation of business from its
perspective would mean that all the members ofgtosip share one and the same
set of interests. It would be a fanciful exercisenhagine an oil refinery valuation
in Grozny under the conditions where the banksrdezested in the soonest return
of the loans, the state -- in the minimization ofpenses for the factory
reconstruction, and the proprietors — in the segesd the Chechen Republic from
Russia (it is likely that some of them would hawnsented to a rather modest
profit from the business, had it eventually help@dbring about such a secession).
Put differently, the unity of shareholders, creditmr any other stakeholder
subjects cannot be either the buyer, or the seflex given business,-- all of its
constituents have different objectives and disgaiaterests, and to sum up
monetary receipts flowing onto them (or their exges) would be like summing up
the income of a casino with the income of its pfayer incomes of fishermen with
the incomes of a chemical plant polluting the riweh its waste.

Interests of economic subjects are discussed i} y&dere the term “efficiency” is
understood in the sense of conformity of the piofecthe objectives and interests of its
participants. However, the sense of “participationvolved here is broad -- such that among the
participants of a bakery building project wouldaakse included the inhabitants of nearby houses
for whom, in all likelihood, it will become inconmeent to go out on the streets or to take out for
a walk their children and dogs. Therefore the cirafeparticipants of the project and the
character of their interests is not limited heret (@nother problem is also gracefully bypassed:
how, through what monetary indicators, to reflectthe estimates the diverse interests of
different participants). Nevertheless, this docummefiers a certain analogue to estimating
“enterprise value” — the calculation of “the ef@ocy of the project as a whole”. Such
calculations exclude a consideration of loans atietrointerest-bearing liabilities, but this is
justified a little bit differently. Namely, it isasd that such a calculation would provide an
estimate of the efficiency of the project from tk&andpoint of a real or virtual entity
implementing the project completely at the expeoisiés own funds. What is the extent of the
need for such indicators of efficiency — is a difet question, but it is clear that they do not
characterize the conformity of the project with tigectives and interests of its real participants.

From this point of view, the logic of approach &stimating "enterprise value”
expounded in the Standards would seem erroneousudh value is to be
determined, it is best done as explained abovesulbyracting the discounted sum
of payments under liabilities of the firm from thalue of its equity. Besides, it is
not very clear who would need such a value. Aflerby buying a firm or its
stocks, the respective entity also acquires itsliiees or their corresponding share.
The assets of a firm separated from its debts easubject of a market transaction
only when the firm had gone bankrupt, but in thesec it is more of a question
about the liquidation value of the assets (deteabvimn under different methods),
rather than the market value.
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Probably, the Standards imply the situation whetdarge firm owning several enterprises
disposes of one of them. However, in this instahtenecessary to give thought to the fact that
the issuer of liabilities as well as the taxpayerehis the firm, rather than its enterprise (a firm
division). Therefore, liabilities to creditors artetstate remain vested in the firm, and liabilities
to workers, to local authorities and to partnersother investment projects — in those who
accepted them (i.e. they rest either with the adthtmation of the enterprise or the firm
management). If the firm has earlier accepted abbgs for the enterprise development
financing, some of them (depending on the termsaté) may continue to hold good, others will
pass on to the buyer, yet others - will be andulie® general solution can be suggested here; for
an example of this, consider a case of a factoley daring the period when the firm personnel
carries out major repairs of one of its produciagtéry divisions and has not yet completed the
construction work and the installation of an equapm). The general principle for the
constitution of cash flows for the enterprise valuais still the same: these flows should relate
to the enterprise only, but not to other "holddrmterest”.

Inexpediency of the "enterprise value” assessmasishs also admitted in [6,
p.114-115]: “the use of cash flow to the investagital model (before-debt cash-
flow basis) is barely applicable under the insRuassian conditions and is limited
to situations involving large holding companieseda the extremely rare use by a
great bulk of the Russian companies of schemeatfmacting financial resources

similar to the western ones”.

For these reasons, when discussing business \aluatither below, we will
imply only the valuation of equity under income eggch.

Let's consider in a greater detail a situation whbe firm (“with the project”
and “in the absence of the project”) does not buyshagainst the restrictions on
the volume of loans. Here all; =0 and the criterion (11) fully coincides with the
conventional NPV, though it is being derived on thasis of different
considerations. This inference, however, will be daly if the project ismall i.e.
it influences the valuations of FTs in but a sligtasure (although the smallness
of the project is objectively needed for any localculations of efficiency and is
not particularly associated with the considered ehod

The maters that we discussed allow us to considigcatly one of the myths
associated with the determination of the discowaté.rQuite often this rate is
portrayed as the maximum return framy alternative investments available to the
investor, with the NPV of the project then reflagtithe effect received at realizing
this project -- as compared with the performancetle best ofall other
alternatives. If we agree with such “primitivizedpproach to the determination of
the discount rate, then the assessment of any omjecp should rely on the
discount rate taken at the level of return affortégdanother, alternative, project
(this is sometimes recommended by a number of asjtidowever, as an example
1 makes clear, we already saw that it leads ta®riow it is possible to explain
the source of such errors in a greater detail.

When assessing a project providing the cash flgyw e compare values for
the objective function of the firm at its best perhance “with the project” vs.
“absent the project”. There, therefore, arise tytimization problems in which
the operating incomes in (4) differ by If a project is small, the criterion
(objective function) will change the same as atdhe-time receipt of the lump-
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sum DEI =) a,¢,, and the dual estimates and, consequently, thulis rates
t

(12) will not change perceptibly. But then it folle that the evaluation of any
other variant of the project will be predicatedtba similar formula with the same
values for the discounting coefficients. It is matethat these coefficients will
depend on the returns from individual FTs, fromfilm’s financial position, from
its operational activities, from the specificitiekliabilities issued by the firm, but
will not be contingent on what other variants af ghroject the firm can perform. In
other words, discount rates are determined not diyrms on all alternative
projects, but only at the nexus of those projedisciv simultaneously constitute
firm’s “directions of investment”. At the same timerojects A and B in the
example 1 do not amount to the investment direstiointhe firm, for they could
only be performed once, at a certain scale and awartain time. Therefore, the
returns from these projects do not influence tlsealint rate in general.

Accepting the returns from any one project for dicount rate at evaluation
of another may present us with some "psychologididficulties as well.

Example 7. Slapdashbuilding Itd. decides to acquire a pasténd near a metropolitan area, and to
redevelop it into cottages for subsequent resateer Aonsidering the project design documentation,
was found that two variants of the project are ifdas Both variants provide for the duration of the
construction period of 1 year, the cottages areebgnl to sell upon being constructed at - $15 e
Variant 1 requires that the investment costs of $lf® be advanced, the Variant 2 differs only inttha
larger playground area is contemplated (the aduitioosts being $100).

In this case, the returns on Variant 2 shall amaar{tt5 000 000/10 000 100) -1 = 0,499985. If we
employ such a rate for evaluating the Variant Jjgmtp its NPV will constitute: 15 000 000/ 1,499985
10 000 000=100 dollars, which, as a matter of fsctyhat we should have expected. However, having
learnt that such a "million dollar" project provglan effect of only 100 dollars, the shareholdergeh
shown their discontent and have motioned for tlegk of the managing director of the project, wagre
the project crediting bank has decided not to nfa@ste with advancing the necessary loan funds. From
the both quarters it was suggested to the Jerdibgiltd. managers to think of developing more effe
projects.

What is the matter? The value of 100 dollars deedly reflect the effect from implementing Variant
1 project, but only as compared to thiéernative variant 2. Meanwhile, managers of the firm and the
bankers in this case are more interested in legrabout the influence of the project on the resoits
economic (operational) activity of the firm. In ethwords, an indicator of the performance effect
allowing to compare a situation “with the projeetith “absent the project” situation is what theglke
instead of comparing “with a Variant 1” vs. “with\ariant 2" situations. Such indicator is affordeg
DEI (11), and the discounting factors entering intaré independent of the performance indicators unde
both variants of the project.

Thus, a “primitivized” treatment of the discountealistorts its content and
may result not only in errors during the efficiereyaluations, but also complicate
understanding of the results of such estimations.

The examples that follow are focused on the coostm of the optimal policy
of the firm and estimation of the discount ratesr&sponding to it. The first of
them illustrates that the association between teeodnt rates and the rates of
return on FTs can be complicated enough, and hieatatemay not represent the
maximum returns (in any usual sense of this term) achievable onadithe FTs,
as we have had the occasion to note in the exabnple

Example 8 Only one-year and two-year deposits are availlavesting into at the FT market. The
emission of liabilities (the use of loans) is nodyided for. Prolongation of the deposits is natpiged,
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and the interest on the deposits is foregone ia csheir premature closing. (Time-variant) detagi

rates are specified in Table 1.
Table 1.

Years (T) 0 1 2 3,4,...
The rates on 1-year deposits , % 20 18 15 12
The rates on 2-year deposits , % 48 42 34 27

The optimal policy turns out to be as follows. GreeT’s all the funds should be placed into two-year
deposits, and nothing should be done in the "iet@ng" years. AT = 3 the funds should be put up first
into the one-year deposit, and then reinvestedtheawo-year one. For odd> 5 it will be found best
to be re-investing two times into two-year depoditen — switching to the one-year deposit, andr aft
that re-switching again into the two-years.

The values for the discounting coefficients(fact@msd the values of discount rates corresponding to
them are calculated based upon our model for @ifiteF’'s and are collated in Table 2 (in this instance,
the values foio; recur for any length of the planning period &t t -- to each length of the planning

period T there corresponds its own sequence of discoufdciprsay,...,.01 : the value ofaq will be

identical in all such sequences/series With 1, ditto foras in series in whiclT > 2, ... , thus, the value
of o will be one and the same in all series With t).

Table 2.
Year () 1 2 3 4 5 6 7 8
Discounting factoroi 0.83330.6757 0.5869| 0.5042| 0.4502| 0.397| 0.3545| 0.3126
Discount ratet; ,% 20.0| 23.3] 15.1 16.4 12.0 134 12/0 13.4

It shall be noted that for great€is the discount rate would fluctuate periodically, @hdre would be
no "asymptotic" rate at the margin. Probably, tli&ll always be the case if we limit ourselves to
considering a finite number of FT types recurringtime. In real-life the situation would be diffate
since financial transactions are performed daityg the values of FTs constantly fluctuate.

Let's pass on now to a more realistic scenario evtiex firm perceives a need
for borrowed resources. Here the second membdreirtiiterion (11) comes into
play. The essence of the matter is that the cononisg of additional fixed assets
expands firm’s opportunities for attracting the roered capital so, other things
being equal, project variants with a greater volwhéixed asset capacity inputs
become more preferable. In other words, the cotefiL1) would orient planners
towards such project realization options where @asget capacity is pressed into
service by the moment the firm feels the need taeting additional funds. The
discount rate increases in such cases and, aswyeaa even exceed the loanable
rate of interest, not to mention the depositarg.rat business valuation practice, if
the firm needs sustaining its loan funding, thiswmstance is quite often reflected
through inclusion of a so-called risk-premium irtkee discount rate [8, 15, 23].
Our analysis shows that such enhancement of thel'udiscount rate would also
be motivated by the objective reasons even in fikk-free (deterministic)
situation. Therefore, even though the basic presnigethe enhancement method
applied by the appraisers seem more than disputalle, their practical actions
certainly are aimed in the right direction.

On the other hand, as our analysis shows, the tezigt need of the firm to
borrow funds is more correctly handled throughadtrcing additional valuations
of its liquid property into the framework of effemcy calculations (in our case, this
role is played byy) which would reflect neither the “historic costsior the
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foregone income from selling the property, butdseessment of the right provided
by the property to the incurrence of the debt (frsd foremost, the right to attract
borrowed funds).

Thereupon, we will also notice that valuation obgerty under the DCF
method disregards the capacity of property to séoreexample, as a collateral for
the security of the loans and facilitate the receip borrowed funds (for any
commercial needs -- not necessarily associated tw@huse of the property). It is
represented that this “value component” of the priypshould be accorded a due
attention in the valuation profession. We will het provide an example dealing
with the optimization of firm’s policy taking int@account the loan volume
restrictions in borrowing.

Example 9 A 9-year-long planning period is contemplatede Tirm enters the period with the
possession of $250 in cash. Each year it can flacash on deposits — a one-year deposit (13),temo-
year deposit (2D), and can also take on one-yeansl@L). Table 3 lists the corresponding ratgs dot
andr; (they are stated in percentages and relate tgetheof opening the deposit or receiving the loan).
Credit (i.e. loan) volumes are limited to 60% of @vailable asset valub=0.6). On top of that, Table 3
contains the optimal solutions to the primary amdldoroblems: volume of investments into deposits,
loan volumes, discount rateB;)( and, last but not least, the unit valuationspiiasent value terms) of
loan access rights4f. The hoarding strategy is proven inefficient mstcase, so zero volumes of the

stored cash on hand are not mentioned in the tdlnekeep the table short, the last year indicators
(Th = Yo = 1) are omitted.

Table 3

t d]_t d21 't 1D 2D L Tk Mt E; \

1 20% | 48% | 22% 0,0 250.0 0,0| 3,567 0.000| 21.5%| 0.000
2 21% | 43%| 18%| 265,0 110.0| 375.0| 2.935| 0.175| 25.5%| 0.036
3 16% | 40%| 17% 0,0 785.3| 537.2| 2.339| 0.046| 19.3%| 0.012
4 14% | 32%| 16% 0,0 0.0 471.2| 1.960| 0.089| 21.5%| 0.027
5 12% | 27%| 15% 0,0 552.9 0.0 1.613| 0.000| 13.4%| 0.000
6 12% | 27%| 14% 0,0 0.0 0.0 1.422| 0.000| 12.0%| 0.000
7 12% | 27%| 14% 0,0 702.1 0.0 1.270| 0.000| 13.4%| 0.000
8 12% | 27%| 14% 0.0 0.0 0.0 1.120| 0.000| 12.0%| 0.000

The calculation shows that by the planning periagid the firm will have accumulated in equity the
amount of 89T72. It is interesting to note that for the firstaye the discount rates exceed both the
depositary and loanable interest and that theyarstabilized in the latter years, as had beercdise in
the example 9.

Let's assume now that the firm is offered a pgréiton in a project providing the following cash
flows and values of the fixed assets (pay attertiiotine fact that the initial investments exceesl ¢hsh
funds available in the firm):

Table 4.
Years 1 2 3 4 5 6 7 8 9
Net cash inflow -310 -70 14% 180 150 135 15 50 0
Value of fixed assets 300 375 320 25 200 150 {10050 0

We shall assess the efficiency of this projechne¢ ways.

1. Direct solution of the optimization probley solving the presented optimization problemihgv
regard to the changed values FgrandG;, the following results would be obtained (Table 5)

Table 5.
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t 1D 2D L Tk Mt = Y

1 0.0 0.0 24.0| 3.609| 0.000| 22.0%| 0.000
2 66.8 0.0| 124.1, 2.959| 0.177| 25.5%| 0.036
3 0.0| 148.5| 161.1| 2.357| 0.149| 24.9%| 0.038
4 0.0f 94.0f 205.5| 1.887| 0.017| 17.0%| 0.005
5 0.0, 295 0.0/ 1.613| 0.000| 13.4%| 0.000
6 162.7) 154 0.0| 1.422| 0.000| 12.0%| 0.000
7 0.0/ 250.7 0.0/ 1.270/ 0.000| 13.4%| 0.000
8 40,6 0.0 0.0/ 1.120| 0.000| 12.0%| 0.000

Thus, the firm’s equity “with the project” will havsustained an increase from 891.72 to 914.24ey th
period’s end, i.e. will have grown by $22.52 -- walhiresult testifies of the efficiency of the prdjec
Despite large enough scale of the project, thetisols of the dual problem have not changed in a
pronounced way.

2. Let’s estimate the efficiency of the project the basis of information available on(table 4)and
dual estimates for the optimal plan of the fifrable 3). It is easy to figure out thaEl = 8.09 in this
case. Given this, it is possible to provide annesté of the amount by which the firm’s equity wilive
grown by the end of the period due to its partitgrain the project. The respective calculationldge

8.09x3.567 = 28.9, i.e. a little more than the result @gatiéd in the calculation under par. 1. As a matter
of fact, this result should have been expectethefchange in the objective function in a moddiraar

or convex programming is determined by means ofdili estimates, such analytical process always
overestimates the result, and the difference isrtbee, the greater is the change in the paramefdtre
model (in this case — the larger is the scale @fpttoject).

3. Assuming that the estimates for the loan acdgbts are negligible, let's ignore them and try
estimating the ‘integral effect’ from the projeat & conventional way or, which is the same, unber t
formula (11) -- ignoring thenfluence of fixed assetbut using the discount rates specified in table 3
Doing such calculation shows the value of the ‘it effect” being negative (-9.56) and, were w@ubd
trust in this approach, we would have concludediatiee inefficiency of the project. This precedtnts
shows that ignoring the discussed loan accesssrejfect can lead to wrong investment decisions.

Certainly, it is hardly possible to assert that reeestors when “deciding the

destiny” of their projects ever consider the irttesmporal change in the discount
rate or the capacity of the property to facilitdte assumption of loans, or that they
are ever guided by the criterion of a (11) typev@theless, such a criterion allows
explaining why:

Different investors, when evaluating the same mtogn the basis of the
same information, may provide contrasting assestnfaith some deciding
to take part in it, and others declining the pgyataon);

Having once declined participation in the projet, investor may reverse
his decision after a time without his underlyinfomrmation set undergoing
any material changes (though, seemingly, suchaydlould have an effect
of reducing the efficiency of the project);

If a division of a large-scale firm implements gltly efficient project, the
firm may sometimes scale down or even temporargodignue its funding
(though, seemingly, it should materially lower #féciency of the project);
Decisions on the realisation of large-scale prgjeste often taken after
careful analysis of the balance sheet of a firm.
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Optimization of operating activities
When studying economic analysis, it always traespthat the
best time to buy was in the last year
An Aphorism from the Internet

In the foregoing treatment of the subject, the afeg activity of a firm was
always assumed as exogenous, and only its behawithe financial markets had
been considered for optimization. Meanwhile, thiatsgic planning also envisages
the optimization of operational activities (whiam our model implies both “the
basic production” and the participation in realedastment and innovative projects).

An important aspect of this activity consists ie tiollowing. It is possible to
transition continuously from any one variant of thancial activity to another by
changes in the corresponding model variables. €hsilile sets of these variables
form a convex set, and the objective function appea a convex function of these
variables. The situation is different with the agiérg activities. Here too there are
some guiding parameters that can be adjusted “@lmoatinuously (volumes of
production output, the size of production stocks,)eHowever, given this, some
cash receipts and expenses may at the same tinegienge non-linear changes.
Thus, operating costs of an industrial enterprieesabject to non-linear dynamics
given the change of its capacity or a change atixa& proportions in the mix of its
production output [30], costs for rail transporatiwould also undergo non-linear
shifts as the cargo flow fluctuates on the corraspyg line [17], etc.

Under these conditions, the optimization problemdijerational activities can
be stated as follows. We shall assume that a famadjust its operational activity
by continuously changing some of its guideline paeters (for example, volumes
of output for certain kinds of goods or the deasHirfor the commencement of
certain activities) constituting a vector (u;, Up...). Then, at each stépthe net
operating incomé&; and the market value of fixed asséidecome a function af

which we shall assume to be "smooth enough". Wipeneuit is possible to seek
solutions to the optimal control afin the framework of the same model (3) - (6).

It is easy to demonstrate that now some new réstie on the guideline
parameters would be added in the dual model:

Z[mﬁ+hpta&]20. (14)

Their meaning is immediately apparent. Let's coasiad “small” project
consisting in the increase gfby a small increment. Such a project would reisult

the increment of net operating incomes and the etar&lue of fixed assets of the

magnitudegjandg&, respectively. If the vectar is optimally chosen, such a
u; u;
J J

project would not change the value of the objectiieerion (more precisely, - its

change will be on the second order of smallnesgjolild mean thaDEl of such a
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project, calculated under the formula (11), is ¢dqo&®, and this fact is expressed
in the resulting equalities above.

Let's consider an interesting special case of ttodlem at hand. The firm
plans on changing its operating capacity at stefph@refore, there is only one
unique guideline parametar— the capacity -- which, we assume, can be changed
continuously. It is supposed that the optimum @& tlapacity is positive, that the
firm does not “scrape” against the restrictionslog® loan volumes at the optimum
of the policy being achieved (i.e. &jl=0), and that the discount rate is one and

the same at all steps, s,/ 1= 1+E. Then the condition (14) transforms itself
into:

oF, jou _
;ﬁ_o. (15)

The magnitude®F, /ou — being the increments of the net cash inflowtheo

firm attendant on the change in the optimal cagamyta small unit — it is natural
to treat them here as net cash inflows from theramental” project implying a
small change of capacity. Then (15) would implyttti@e discount rate here
coincides with the IRR of the specified “increméht@roject and so is
characterized not only by the return on the FT stivents, but also by the returns
on investments into “own production”. The solutitmus appears such as if a
“project” for enhancing the capacity by a smalltumas been added to the set of
FTs (just because such a unit is small makes itinegfe to regard the "project” as
being a replicable one). In other words, it is fadss in this context, to define the
discount rate as the maximal return on the altematirections of investments,
with the projects for a small capacity change (@mparison with its optimal,
rather than the existing level) being included Ire tset of such “investment
directions”.

The need to consider investments into the “own gpecodn” is intuitively felt
both by investors and the appraisers, thus, orte gften comes across an opinion
that the choice of discount rate should be infordaedhe settled level of a firm’s
(operating) performance returns.

For example, [14] suggests that when comparing epridor assets
distinguishable by different terms of their servide, one can employ for the
discount rate “a risk-less rate, if the purchases ho business of his own, or the
rate equal to a projected returns in the own bgsié the buyer or the seller.”

At the same time it is theoretically inadmissibdeequate the discount rate to
the profitability of firm’s own business operatiomssettled level chveragefirm’s
returns (even if stable overtime) can materialfedifrom themarginal returns on
investments, even though the big mismatch betwleem is not likely to be seen
too often. At the same time even from the specifebrrect position the author,
the known appraiser, does absolutely fair, but inghncounter to estimation
Standards (and consequently courageous enougbpctusion aboudistinctions
of rates of discount at different market makers “it is necessary to mean that the
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seller and various groups of buyers differentlyineste for themselves the

discounting rate: as a rule, for the majority aférs the rate of discounting more
low, than for the seller (as they or have no owsitess, or if have, its

profitability can yield to profitability of tradingbject)” [14, p. 188].

Let's now address the following interesting probléasume that a firm has
somehow selected a discount rate and evaluatesr uthdeDCF method the
expediency of acquiring a new machine tool. If eV (or DEI) of the project of
such purchasing appears negative, the situatiorclesr: the purchase is
inexpedient. A case where NPV=0, obviously, iskalli. But how to act, should it
happen that the NPV >07? It would seem that the angiagain obvious here: the
machine tool should be acquired. Meanwhile, sucarewels formally incorrect
The matter is that the project of purchasing a nmechkool is repeatable to some
extent, and each new acquisition by way of an auditly commissioned machine
tool should improve the financial position of thenf. Therefore, apparently, the
firm should purchasas much oSuch machine toolas possibleBut, after all, this
obviously contradicts common sense! What is theterfatlt appears, the matter
lies in an essential difference of machine tootsmrFTs: projects to purchase
machine tools, unlike FTsre not replicable projectsAssume that the firm has
embarked on acquiring the additional machine toalks by one. Its technical and
economic indicators of operational performance,vitll consequence, undergo a
change, but their dependence on the quantity olam@ new machine tools will
be nonlinear: the more machine tools the firm milfchase, the more changes will
it have to introduce into the organization of it®guction technology, into the
activities of its basic and auxiliary units, itdesand advertising system, etc. At
last, there will come such a moment when purchaam@dditional machine tool
would seem to be already inefficient. It will thba notionally possible to say that
the "returns" on purchasing the last (marginal) mae tool “even up” with the
discount rate,-- which, as a matter of fact, is twh@xpressed by the formula (15).
From here, by the way, it is possible to make amrnse deduction: if the rational
policy of a firm provides for the acquisition of ofane tools, the discount rate
would not exceed the returns on this "acquisitiddi. the contrary, if the rational
policy of a firm does not provide for machine tgmirchasing the discount rate
would have to be in excess of the "profitabilityf this purchasing. These rules
may appear useful for practically estimating distaates for specific firms.

It would be useful to bear in mind that equalitigsl) express only the
necessary, but not sufficient, conditions for optiity. The essence of the matter is
that nonlinearity of the functionk; (u) and G; (u) may often be a "bad" non-
linearity. The optimization problem may thus happeibe "non-convex", with the
multiplicity of local optima often far enough remexvfrom the global one (see also
[20, ch.4]).

At the same time, impacts on the operational dgtiaf a firm can be
“discrete” (non-continuous), where the firm shoualtbose the best out of several
possible variants of decision-making (for exampléype of a raw material used or
its supplier, a type of equipment or vehicles tquae). But it also just means that
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there are some different methods for using a ptgpeut of which it is the
appraisers’ task to choose the best, the most tddepfor the buying firm, and
this is also the problem in discrete optimizatidnhe@ operational activity.

It is essential that in all problems of such a kihds impossible to pass
continuously on from one choice in decision-makimgnother. In these situations,
the "operational" policy of a firm is determinedtnanly by a "continuously
changing" vector parameter, but also by a vector parametrhaving a finite
number of values,, e,... To eaclk-th combination of these values there, generally

speaking, correspond functioRg (u) andGy (u), and, accordingly, - own optimal

decision-makingu and the value of the optimality criterion. Therefothere is
nothing better left but to consider each possildetar e, separately, solving the

corresponding optimization problem and finding aresponding value of the
objective function-- with thak-th combination being chosen where this value is
the greatest. It would be difficult to suggest stnmgy more simple and convenient
by way of a method for the general case, thoughdaertain that for some specific
problems more efficient short-cuts can be foundrtavegard to the specificity of
problem-related discretely changing parametersethBut for us the following
observation is of a greater importance: Genergllgaking, to differeng, there

would correspond different estimates pprandg;, and, consequently, differeat
andys;.

Therefore, even if we were to know the discountsatind valuations of loan
access rights attendant on some veeipthey cannot be used with abandon for

evaluating the efficiency of choosing some othectaee, (especially if the
transition frome; to e, is associated with some cardinal changes in thetiftning

of the firm). In other words, if there exist starldlternative scenarios for firm’s
development (which is most often the case in siratplanning problems), the
choice of the best of them can’'t be informed by &gal optimality criterion
(neither NPV, nor any of its modifications).

Accounting for inflation and settlements in foreigncurrencies

The prices have been in free float for two hours ,nbw the
economy has not yet stabilized.
Russian TV news, a morning broadcast of J4n1®92

Up to this point we have been silent about inflatih does not mean that we
have completely disregarded it. On the contraryenvidealing with asset prices
and their exchange rates, we assumed they charggénow, i.e. the presence of
inflation. Therefore, strictly speaking, solutiotwsthe primary and dual problems
and, consequently, the resulting discount ratesindorporate inflation. We will
consider this in greater detail.

Let it be noticed in this context that, for the poses of description, the
inflation is subdivided into general and structur@eneral inflation reflects the
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overall growth of prices in the country (the chamgeurchasing power of local
currency), whereas “structural inflation”reflects the change of ratios
(proportionality) between the prices for variousod® and services, i.e. their
relative rise in price or reduction in price. Galanflation is characterized by
chain and fixed-base indices. The fixed-base inafegeneral inflation); reflects a

price level at stepin comparison with that prevailing at step 1 Js& 1). A chain
index j; reflects a rise in prices that has occurred oteptsi.e. the price level at
stept+1 as it compares with the price level instanttep & Thereforg = Ji+1/ J;.

In the model included in section “Optimization afdncial policy in the imperfect
market context”, the structural inflation is coresield explicitly: the ratios between
the prices of various assets, i.e. their ratesxoh&nge, are set changing in time.
The general inflation is reflected in the absolpsgameters of the model (net
inflows from the operating activities, returns ossets and their market values)
which also change over time. What impact doesatteon discount rate?

The need to answer this question is motivated leyddveloped assessment
practice for investment projects. The matter ist thais customary that such
calculations are initially carried out in constgmices as at the “basic moment of
time”, which is assumed to be the date of assedsonghe beginning of the year
in which the project assessment is made (the aoingtece method). The change in
prices in comparison with this constant basis isoanted for only later. An
advantage of estimating in constant prices is tmsistency (“obviousness”) of the
results: the amounts of incomes and expenses eguoreg constant prices have a
clear meaning to the participants in the projechil@rly, a statement thaDEI of
the project constitutes $ 147 min.” would be unttexd by a participant of the
project as implying that the realization of thejpob would be as beneficial to him
as the receipt of the amount of $147 min. at tii@lrMmoment of time.

On the other hand, efficiency estimates can’t dthewit accounting for both
the general change in the level of prices in thenty, and changes of ratios
(proportions) between the prices for individualowses, goods and services. It
means that to achieve an acceptable level of tbheracy of calculations, all cash
flows from the project should be specified at thegs for corresponding years
(forecasted prices). However, as we saw, somettfiagconsistency is thereby lost
— the parameters pertaining to different years appe be expressed at disparate
prices and their subsequent aggregation may sir@mgack of the summation of
acres with hectares, or pounds with kgs. Therefdhe, existing guideline
documents [24, 33] provide for the subsequent stvog of all cash flows
expressed in the forecasted (“nominal”) price fdrm#o the forecasted but
deflated format (the latter operation is done bylypg a fixed-base deflator index
to the forecasted prices). The deflated pricesegdhy, would not coincide with
the constant price format, but are comparable tstamt prices — since 1 deflated

* The term “structural inflation” is here used irhet than its conventional macroeconomic sense &fing
inflation without particular causes”), rather itpfies shifts in the relative “structure” (hence—tsttural”) of prices
in the country. Structural inflation reflects thtae inflationary process is non-uniform (“non-neilify and affects
different commodities in a different way.
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dollar has the same "purchasing power" as 1 datldéine “basis moment of time”.
Statistical estimates often deal with comparingoimes or expenses for different
years. If the indicators being compared are expresat the prices for
corresponding years, their observable dynamickasacterized by its specification
as a "nominal" one; if they are expressed at pritefkated to some (but one and
the same) moment in time, their trend would berreteto as "real" (for example,
we can speak about the real growth of a medianrngalén terms of this
vocabulary, the recommendations [24, 33], in essereqguire the analysis to be
carried out on the basis of real, rather than namoash flow dynamics.

Estimating the efficiency of the project on the ibasf real (deflated) cash
flows would require the use of differemgal, discount rates. The presented model
provides for a way of deriving them. Indeed, 1 ltekllar at stept, by definition,

Is equal toJ; nominal dollars, so its dual estimate (shadowepvialuation) should
be equally proportioned kY - i.e. be equal td; Tg. But then the real discount rate,
l.e. the rate of decline in these valuations, whle determined as
Eir =%/ Jp41Th41- 1= T4/}t k41 - 1. Therefore, nominal ) and real ;)
discount rates are related to each other by a ratio

1+Ee=(1+E)/jt, (16)
which is similar to the renowned Fisher formula.

It appears, the same values Eyr can be obtained using not nominal, but real

cash metrics in the model (3) - (6). To see thass Ireformulate this model away

from relying on nominal and towards real business$rizs — for volumes of cash,

indebtedness under the liabilities, values of fimsdets and net operating income.
This recasting of the model is performed by dividall meaningful parameters by

an index for general inflation that relates to tdoeresponding step. All the other

variables remain unchanged. Presently, we shaltbdote a related notation for

"real" (deflated) value parameters and "real" (glated under Fisher's famous
formula) interest rates - we denote them with therdal notation:

1+r™

R=FR/%.G=G/3.1™=1"3 &= a/d &= &/ $°F= J -1

Aided by this notation, the following is derivedtai the system (3)—(6):
Zvis = Ni’ (i<0),

Y aqs + R= V7| T H 1+ 7™ =T ™Mz 0, (0 <t<T)
i,S m

ZymetSh{ZGst\'{s‘*‘ é{}
Vr =2 BsrVis+ Fr+ Gr— ), )}n[_lmT_l(1+_rmT)—_| mT}: max.
i,S m
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As we have the occasion to see, the derived eaqsatice characterized by the
same form as the original ones. Besides, it isthgimization ofreal, rather than
nominal, volume of cash by the end of the planning perioat tresults as the
objective optimality criterion here — which, by tivay, may seem more sensible
and intuitive to investors. Naturally, the dual rebavill also be similar to the
system (8) - (10) -- with that only difference thegt variables will reflect real,
rather than nominal, shadow price valuations. fida¢ discount rate will thus be
determined, as befordy the rate of decline in the real (dual) valuatios of
cash It is easy to demonstrate that this rate candsevedd from the nominal rate
by means of the Fisher's formula (16). On the bakigis, it can be concluded
that, in case the monetary results of a projectexgressed in real (deflated)
prices, the evaluation of its efficiency can bedwuted under the same formula
(11) with the use of real, instead of nominal, distt rates. The application of this
estimating approach is seen often enough in thgegrassessment practice,
though not universally. At the same time, propetd business valuations are
usually produced with the use of nominal discoaés. The characteristic errors
in this context creep not into the discounting pahae per se, but relate to the
forecasting of cash flows (proceeding on the bafsferecasting “from the reached
level” it would not be possible, as a rule, to atkgly capture time variations in
the nominal interest rates and for the rates ofepincreases, or the rates for
foreign exchanges).

Let's discuss now a situation where the projectsamvs payments in foreign
currencies (for example, in the context of impaotatf goods, or assumption of a
loan nominated in a foreign currency). It is ass@ih [33] that such cases should
necessarily be handled by translating all cash dlomto the national
(measurement) currency, using a forecasted ratifeign exchange. However, it
remains unclear whether such a resul@§ would really reflect the "value" of
the project from the standpoint of its participamta "contribution” of the project
to the corresponding objective function. It maymsehe issue can be settled by
modifying the model presented in section “Optimi@atof financial policy in the
imperfect market context” and including the foremgxchange into it as one of its
constituent FTs. But such a trick "would not pags'this model all the cash flows
should be expressed only in the national (measurgnoeirrency. Besides, the
prices and returns on some of the FTs are denoednst terms of foreign
currencies, and they are also often acquired altladwoad, i.eexchangednto
foreign exchange. However, directly exchanging dfie for another is not
provided for in the model. Thus, the model hasdadrspecified. For reasons of
simplification, we shall assume that there existdy oone foreign exchange
currency. We shall designate it simply as the ‘ltprecurrency”, and the
corresponding accounting unit§ereign currency units

All the parameters relating to foreign currencyammated FTs, liabilities and
cash flows shall be denoted using an additionaéxndpecification ¢" (for “
currency”). We will also assume that foreign cuogrnenominated FTs and the
national measurement currency, sdgllar can be bought and sold for foreign
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currency units only, whereas dollar-denominated &1 the foreign currency are
bought or sold for dollars only. As the model ngvedfies transactions involving
exchange of dollars into the foreign currency aadkh we will have to introduce
the following notation:

b, — market rate of foreign currency exchange at dtegdollars/foreign
currency);

bt — the exchange rate for dollar offers at stépreign currency/dollar);

The model will also feature two new groups of n@gattive unknowns:

Xy — the amount of dollars the firm is selling (exobeg into foreign
currency) at the beginning of step

Xt — the amount of foreign currency units the fisrselling (exchanging into
dollars) at the beginning of stép

The major relations in the model will thereforeKkams follows.

1. The balance of dollar- and foreign- currencyatemated FTs in possession
of the firm at step O:

S v = N;; (17)
s<0
Zvcis = Nci; (18)
s<0
2. The balance of dollars and foreign cash at etaght (0 <t<T):
Zaistvis + K _Z yn( ML — My M mﬂ)"'xctbt - %20; (19)
i,s m
Zacistvcis+ I:ct_z‘, )/2( |r(1:1t—1 =1 2“-'- réni (r:ntl) —X ot X IP C?O; (20)
1,S m

3. It is too complicated in the general case taemdown restrictions on the
total amount of liabilities, as the terms and ctinds for foreign currency- and
dollar- denominated loans can differ. To simplife tmatters, we shall assume that
the debt under all liabilities, expressed in dalJashould not be in excess of the
dollar-denominated “mortgage value of assets” allsteps, excepting the last (it
is implied that the market value of fixed assetexpressed in dollars only). If,
given this, the foreign currency indebtedness dmedValue of foreign currency
denominated FTs are translated into dollars atdke of foreign exchange sales,
this restriction will assume this form:

2YTTHR D YIS B Y GoMst G Y. Git\is|s (0<t<T). (21)

4. The firm maximizes the value (denominated idadsland translated at the
offering exchange rate) of equity at step

43



Vp = 8grVig+ Fr+ Gr—), )}n( M — M ™ m¥1)+
i,s m
(22)
+bT {Z AcisT Vois t I:cT_Z: VQ( |nc"|T—1 - |?T+ r (r:nT (r:TFFl)} = max.
is m

The dual model will also feature new variabldgsandr; — dual estimates for

the restrictions (18) and (20), i.e. shadow prieduations for the initial foreign
currency FTs and foreign cash. If in addition weeagthatri.t=1 andA. =0 for
I > 0, the dual model will take on the following form:

i[(TﬁFt +hUth)+ G + Q1 Fct]"-Z()\i N+Ag N:i):> min;; (23)
t=1 i

T
> [mas + G <A (24)
t=1
T
Z‘i[nctacist + th C(:ist] <A ci; (25)
t=

t%(Trt[l”“‘l(lﬂ”“)—I ™+ m‘+bt{rrct[lc”*l(l+rcm)4 T c”}‘)z 0; (26)
b < Tk < T,  (0<t<T). (27)

The economic substance of individual relationshia model is about the same
as that in the model in the section “Optimizatioh fmancial policy in the
imperfect market context”. But there is also apamiant difference. Namely, we
shall consider a ratio of "values" of the foreigicleange for the firm and for the

markety, =—-. From (27) it is easy to infer thibo <x; <1. It is apparent, -- for
t
the valuebb; reflects a fraction of the dollar amount which then will receive,

having exchanged this amount into foreign curreany then back into dollars.
Thus, x; can be different from 1, i.e. the ratio of dualuadions for dollar and
foreign currency cash may not coincide with thearket mutual exchange rate
(except for the last step, wheng=1). This necessitates some additional
specification to the criterion for evaluating tHéatency of the projects.

Indeed, implementation of a small project charamter at a steg by the
market value of fixed assefg and net dollar and foreign currency inflowls and

fer, Will change the objective function (23) By(m f, +Bm, fy +hu g). It is
t

easily demonstrable that such a project would havatent to the receipt, at step
0, of income
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1
DEI :FZ(W f + b7 fo + by, o) :Zatl: fo+ (B f)/Xe* Ve 9]-
1t t
Naturally, the value oDEI here too can be interpreted as today's value of
equivalent net cash inflows from the project, hogrethe estimating formula for it
is a bit different — the operating income in foreigurrency is discounted here in a

somewhat different way. The respective memberenotitained formulalog f.; /xy)

has the form of a fraction. Its numerator represémé foreign currency operating
income recalculated in dollars at the exchange. riatés this amount which,
consistent with the provisions in [24, 33], shobkl added to dollar net inflows
from the project for discounting. At the same timee have inferred that such
converted income should additionally be divided thg adjusterg; which can

assume values less than 1 (not only because afitblred expenses attendant on
converting the currency, but also due to differesncethe terms for dollar- and
foreign currency- denominated loans and other fagté¢lowever, in practice such
deviations do not have to be significant, and thgisting factor should not
necessarily be incorporated inREIl calculations. Therefore, those guidelines in
[Omuoka! 3akmaaka He ompeneseHa., Omuoka! 3akiaaaka He onpenesieHa.]
dealing with accounting for foreign transactions fsymple conversion” into
dollars at the exchange rate for a correspondieg st may be considered sound
enough.

The highest and best use of property and its diveesvalues

And the advantages of economic freedom are nevere mo
strikingly manifest than when a business man ... ngng
experiments, at his own risk, to see whether soememethod, or
combination of old methods, will be more efficiehain the old.

Every business man ... is constantly endeavouringbtain a
notion of the relative efficiency of every agentpsbduction that
he employs.

Alfred Marshall, Principles of Economics (v.viii.9)

Whatever quality you wish to evaluate, there wilways be
found at least three contradictory criteria forataluation
Internet Aphorism

It has been mentioned above that one and the saiperpy (and business) can
be characterized by different values. In this s&cte will go on to consider some
of them and find out, how they relate to each other

As is known, the income approach to estimationhh&f market value of a
property is predicated on the proposition that rearkalue reflects the benefits
from a subsequentse of that property (“the price of a cow is the valiemilk
received from it and/or meat”). Such "benefitsthis context can be interpreted as
a "contribution" to the objective function of theyer, i.e. they can be regarded
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from the standpoint of the buyer, rather than tdfa “detached onlooker” or even
“the market” (roughly, what is the benefit -- eveng decides for himself).

Sometimes, a court rules that the acts of comnnssioomission of an accused may have
been motivated by his desire to obtain certain fisndt is represented that such a treatment of
the concept of "benefits” is based on the opinibjudges, rather than on the objectives and
interests of a specific subject -- and as suchldhmat be used in the valuation profession.

Furthermore, according to [7, 9], the market vatudetermined with reference
to certain ("standard") model of the respectivengection. In such a model it is
meant, in particular, that:

1) The buyer has motives to buy, but no one contpetsto do it, and he is not
eager to buy at any price;

2) The seller has motives to sell his propertytifi@ best price obtainable in the
open market after due marketing, but no one fonaesto sell;

3) The seller and the buyer have no special onaffelations with each other;

4) The parties are reasonably well informed abbetsubstance of transaction
and property characteristics, its actual and p@tkoses. Thus, each of the
parties acts in their own interests, knowledgably prudently;

5) The settlement for property is instantaneous ianithe cash form, and the
market value disregards costs for executing thesaetion and the taxes
associated with the transaction.

The essence of the last precondition is in theovalhg. Making a property
acquisition, the buyer, generally speaking, effatds some different payments.
And so: one of these payments should be a paymesdtilement for the acquired
property having the monetary (“cash”) form, and tbayment should relate to the
time of transaction closing. The need for the gigsaumption is motivated by the
diversity of conditions encountered in real tramne®s. The adoption of the
"standard" transaction model allows market makerspgeak “in one language”
using the same basis for decision-making. To aehthis, a “model transaction”
envisaging a one-time single target payment forabguired property has been
uniformly agreed. Other payments which are takirgce in the course of
transactions (for example, the VAT transferabletlyy buyer to the seller, other
taxes, realtor or broker fees and other transaatwsts), the possibility of an
installment sale or of a delay in payments, angp@ny exchange on terms other
than money (like bartering for another propertyg aot considered in the market
value transaction construct. Thus, market valuproperty would coincide neither
with the cash outflows from the buyer, nor with tba&sh inflows to the seller
generated by the transaction. For example, at to@isition of a building, the
buyer should advance to the seller -- over and albioe amount of market value --
the value of VAT (or stamp duty), and also incupenxses related to e.g. realtor’s
fee and conveyance of the property right to theumed building. Besides, if the
buyer is a firm, the VAT paid over to it may be sé#ftafter a while. On the other
hand, the seller even before proceeding with the isacompelled to incur certain
pre-selling expenses to make the building “preddataand, having received from
the buyer the value of VAT, should transfer it twe tbudget after a while.
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Moreover, if the sale price exceeds the carryinguam of the building recorded
on the balance sheet of the seller, the sellerldraiso settle on the realized gains
income tax. All such incomes and expenses are owgidered in the amount of
market value, but they should be considered whatuating the efficiency of the
project involving the purchase or sale a building.

Let's now consider some replicable project (i.eprject which can be
repeated over again) implementable by a number aken participants. Since
some market participants actually do go ahead imefging the project, its effect
would appear as a non-negative one to them. Asdnge time, some other market
participants rather choose to invest into differ@tgrnative projects, implying that
the effect of the project in question is other tipasitive to them. From here we
can also infer the principle of zero effect, thied presented in a different guise:
any replicable project realizable by market pgracts has a zero effect. But, as
demonstrated above, the effect from a project wbel@dequately captured by the
DEI indicator. Therefore DEI for a replicable project realizable by market
participants should be zero.

Let's assume now, returning to the property trarmmactieals, that the
purchase/sale transaction is executed on the sthtelans. In such a situation the
discounted costs to the buyer (i.e. the marketevaluproperty plus expenses to
execute the transaction and the associated paymnetatses) should coincide with
the ‘integral effect’ of the project involving thase of this property after
purchasing (again, the zero effect principle). Isirailar way, the market value of
property atcost approach should coincide (accurate to within the value of
expenses and taxes associated with the executigheotransaction) with the
integral effect of the project to create such gprty (taken with the inverse sign).

Thus, the DCF method of property valuation redutsedf to the determination
of the correspondin@EI. For that purpose, however, it is needed thatghgect"
to purchase and use the property be a "small" dherefore, DCF method
(irrespective of the fact which cash flows are gadscounted and at what rates)
applicable only to the valuation of "small" properties The use of indicators
such adDEI and NPV for evaluating "larger" acquisitions carydbe seen as the
approximating device — the less exact, the lafgeacquisition (it is not accidental
that many countries legislatively provide for thats control over, for example,
large-scale mergers and acquisitions of companks).what kind ofproperty
value can be estimated by this method?

To answer this question we shall consider all sgeholders of such a
property -- its potential sellers, and the setlbit@ potential buyers, assuming that
for each of them the property in question is "shall

Let's take one of the potential buyers of the prgpeMaking a purchase
payment for the property, he acquires the rightet®ive an income from it -- such
that the efficiency of acquiring this property istermined by a difference between
the DEI for the future use of the property (i[@EIl of the "project” involving the
highest and best usd the acquiregroperty) and the total purchase costs (costs of
acquisition, plus taxes and transaction costspeans that such a buyer has some
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reservation price for purchasing the property eqoidhe mentionedEl reduced,

if necessary, by the total sum of transaction caststaxes payable in the context
of transaction (at the higher price than that tregugsition would appear
unprofitable — the purchase costs incurred "wowtpay off* and théDEI of the
project involving both the acquisition of the progyeand its subsequent use would
appear to be negative). We shall designate thte @s theriet acquisition value”

(a concept somewhat similar in meaning to thaefsrred to in some countries as
“the special value to purchaser”, as explained ha tnternational Valuation
Standards [9, GAVP, sub para. 9.3.2]). Such netuiattopn values will
characterize each potential buyer, and, generplang, different buyers will be
characterized by different acquisition values (bb#cause of the differences
between their discount rates, and because of ereiff choices they make in their
property use methods). The highest value out affathem, corresponding to some
“closing” (marginal) buyer, shall be denoted byassS, and designated as the
“market acquisition value”. Therefore, none of the market participants freely a
prudently acting in their own interest and consisigith their objectives will ever
choose to spend a greater amount for purchasingrtperty tharg,. This concept
can thus be given the following definition:

The market acquisition value of a property is a makmum monetary
amount, such that there will still be found at themarket an interested, well
informed and prudently acting buyer standing ready without compulsion, to
acquire the possession of the property in exchander a one-off payment of
the said amount. The market acquisition value is l@ed on the contribution
that the property in question would make to the ergrprise, of which it
becomes a part upon acquisition, and reflects thergsent (discounted to the
moment of acquisition) value of the future net castilows that would arise
subsequently to the acquisition of said property awsistent with its use in the
highest and best manner and its disposal (scrapingt the end of its (optimal)
term of useful service life.

Let’'s consider now one of the potentgdllers Selling the property, such a
seller would forego a benefit from the continuatafnts use. This benefit can be
estimated as thé®EI of a "project" to continue on with the most effeet
utilization of the property (such a "project” magtirequire any investments).
Therefore there would be some minimum of the regem selling price still
acceptable to the seller in question and equaldcstidDEI adjusted upwards, if
need be, for the amount of transaction costs axektattendant on the sale (at the
lesser prices being offered to the seller, he fivill it more beneficial to himself to
continue with the use of the property, rather tbantemplate its disposal). We
shall designate this amount as thgrdSs realization value™ Such gross
realization value will attach to each of the po@rgellers, and will, generally, be
found different with each specific seller. The lea$ all such values will be
denoted by §” and termed fnarket realization value” (it will be coincident with
the seller's gross realization value for a uniquepprty). Thus, no rational and
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uncompelled market participant will ever chooseséd the property for less than
S. This amount can be defined as follows:

The market realization value of a property is the nmimum monetary
amount, such that would still attract to the market an interested, well-
informed seller, acting prudently and without compusion, which stands ready
to dispose of the property in exchange for the oneH receipt of the said
amount. The market realization value is based on aontribution which the
property makes to the enterprise, of which it formsa part, and reflects the
present (discounted to the moment of valuation) vak of the future net cash
inflows that would arise from continuing to use theproperty in a best way and
from its subsequent disposal or scraping at the endf its (optimum) term of
useful service life, increased by the amount of ctssand taxes associated with
the sale of the property.

Let's reflect on a number of the important featuwethe values just described
and their distinctions from the market value:

* Unlike “usual” market value which predicates itself the availability of the
seller and the buyer agreeing to the executioh@trtansaction at such a price,
the specification of net acquisition value does preisume the presence of the
respective seller; likewise, the specification gooss realization value does not
envision the availability of the respective buyer;

* Net acquisition value “attaches” to a specific buygoss realization value --
to a specific seller. Therefore these values aréother than the market”
category. At the same time, the market acquistiod realization values are by
their nature in thenarket category (and not just because we so named them).
They do not “attach” to a specific buyer or seller, to be more precise,
"attach" to the corresponding fringe (“marginal’)arket participants and
consequently reflect the cutting edge of the madketand and supply.

The International Financial Reporting Standards ciiry the term “net selling price” defined
as the amount which can be received from sellirsgtasin a commercial transaction less the
costs associated with the sale. From what we destabove, it is clear that this value is close in
its substance to thBEI of the "project” to continue with the best usetlodé property by the
marginal seller.

Source [7] makes reference to yet another basialag, which is also akin to those bases that
we introduced above: subjective value (value toawaer). It is the estimated value which the
current owner or prospective purchaser ascribetheoright (interest) in the property, having
regard to his personal circumstances, e.g. sentiam@htax position. In our approach this value
would be different as between “the current ownend d'prospective purchaser”, and the
“personal circumstances” would include all factersumerated in “Optimization of financial
policy in the imperfect market context” section,ig) in the end, determine the discount rate
and valuation of loan access rights, but it wodtdtsh their meaning to call them sentiments.

Let's stop to consider in greater detail the indicabf gross realization value.
Here it is important to note that gross realizatraiue of FTs can be inferred from
the dual model considered in the “Optimizationia&hcial policy in the imperfect
market context” section. Indeed, according to thiedel any FT in possession of
the firm provides a contribution to the objectiven¢tion equal to the discounted
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sum of equivalent incomes from the FT over themaliterm of its holding. In
other words, if we were to substitute the specifieth for a given FT, the value of
the objective function would stay the same. Buintlee would be justified in
claiming this sum to represent the minimal net oéspp proceeds that would be
found acceptable to the firm, i.e. gross realizatialue.

It shall be noted that knowing gross realizatiotugafor each of the FTs in
firm’s possession, the firm can estimate in vakmns its entire FT portfolio with
which it enters the planning period. A value thbsatned would, of course, be not
a “market” value, but the "internal" one, i.e. gsited from the standpoint of the
firm, rather than that of outsider market particitsa It is represented that estimates
of such kind should be found useful by firms fanté&rnal" purposes, for example,
within the system for operational administrationfiofancial activities and in the
context of firm’s value management.

Close in meaning to the net acquisition value arubgyrealization value are
the terms used in valuation profession and accogntheasurements, namely
value-in-use andinvestment value The first of them is described and explained in
[9]:

“3.27 Value in UseThis value type focuses on the value that spepifiperty
contributes to the entity of which it is a parthatt regard to the propertyigghest
and best user the monetary amount that might be realised ufgogsale. Value in
use is the value a specific property has for aifipatse to a specific user and is,
therefore, non-market related.” (GN 4)

“Value in Use -- the present value of estimatedireitcash flows expected to
arise from the continuing use of an asset and fitsndisposal at the end of its
useful life.” (IVS 2007 Glossary, consistent witFRS 5)

The notion of investment value is also describetheninternational VValuation
standards:

“3.2. Investment Value, or Wortithe value of property to a particular inves-
tor, or a class of investors, for identified invastt or operational objectives. This
subjective concept relates specific property tpeciic investor, group of investors,
or entity with identifiable investment objectivesd#or criteria.” (Standard 2, IVS
2007)

More careful and detailed treatment of investmealu® is given in [7],
although it contains no full definition of the camt:

“S7.02 The concept of value in use is based on a subjective, non-market derived,
assessment of economic utility of an asset to an undertaking. It is sometimes referred to
as ‘investment value’. The latter term is potentially liable to mislead as it implies a
market led assessment which could be confused with Market Value. It is fundamentally
different from an assessment of Market Value, but is a component that, in the
aggregate, drives market activity and is based upon individual estimates of value in use
by the market participants.
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S7.03 The calculation of value in use may take the form of a subjective appraisal of
estimated cost and benefits accruing to the investor over time, discounted in
accordance with the investors internally derived criteria and based on a mix of different
elements including, for example, an evaluation of economic trends, residual values,
financial targets and risk analysis.

S7.04 Calculations of value in use, although not strictly valuations, are very often
part of the vital process of evaluating a project or comparing alternative investment
opportunities...

S7.05 The evaluation by an undertaking of an investment portfolio using internally
generated, but consistent criteria which is applied to anticipated cash flow, can be
argued to represent a more satisfactory long term judgment of a groups’ performance
than Market Value which is based on spot figures derived from markets in rapid
transition. It is not however a basis that can be justified objectively, or is capable of
validation, excepting over time.”

It would seem, th&alue in uséasis is really not a market basis and assumes
the existing, rather than the most efficient, mdtlod property utilization. This is
not the case! The emphasis placed in the definitionthe words "future" and
"expected" (evidently implying that because of tise of these words the “value in
use” becomes a non-market basis) only refers toishe associated with the use of
subject assets -- and these risks are no greatetess than the risks involved in
the use of any other assets which are always cemsldvhen determining market
value as well.

Moreover, just continuing with the current use efets is usually less risky
than redeploying them to some other (the bestnbst effective) use, and because
of this fact the value-in-use may appear to be aboarket value. Besides, there is
nothing in the cash flows associated with the cauaiion of asset’s use that makes
them less market determined than the cash flowsegponding to the most
effective utilization. Then what is the matter?

The standards would maintain that the point in goeds searching for the
best method of assets’ use which would give thearhtghest value. And it is quite
reasonable. No use to be engaged in the evaluatidbad" property utilization
methods. But is it a valid point that “value in Us®rresponds to such a "bad"
method? In our opinion, no. And this is connecteth wthe issue which has been
artificially bypassed in the definition. What “camting use” is implied in the
definition? “Use” is not a single act, nor an aityivdischarged under the terms of
some order. Say, what is a “continuation of use”do oil deposit? After all, here
we have a whole cornucopia of options: we can delv wells, or suspend the
production on existing ones, and it is possibleetteploy wells from one layer to
service another, on top of that, all this can beedtwday or in 10 years’ time. A
truck is used for transporting a cargo. But todaycan carry one type of
consignments, tomorrow — another, today it takes ronte, tomorrow -- another.
We can compare, for example, such options: thé tcoatinues to transport cargo
in crates but not in bulk; as the firm seldom uses is rented out to the driver on
those days when the transportation of cargo igeuptired; it is put on sale, and a
specialized cargo transportation company is hivgdaenever a need to transport
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cargo arises. In this situation any option can tuhto be the best, although the
first one approximately corresponds to the “valuese”, whereas the last one — to
the market value. And it is hardly possible to fantplace” to draw the line saying
“value in use” comes to an end here and the mardee begins on the other side!
Therefore, the “value in use” concept (in its tachhoperational sense) has no
economic or technical meaning, unlike the markduezaelating to the most
effective option for the subsequent utilizatiorpodperty.

Distinctions between investment and market values iBuminated in the
textbook [6, p. 56]: “Unlike market value which determined by behavioral
motives of the typical buyer and seller, investmeaaitie depends on the individual
requirements for investments presented by a spaoiestor”. Put differently, the
crucial difference here is whether an appraiser‘tygmscal” or "specific" investors
in view. IVSs also contain a provision to be guidgdtypical market participants:
In the sales comparison approadhe limits toMarket valuefor real property are
established with reference to the analysis of priasually paid for property
competing on the market for the buyers of subjecperty. Comparable sales are
analyzed to ascertain that the transacting pahi@esbeen typically motivated [9,
Property Types, sub para. 2.7.1]. At the same timematter what discount rate
has been assumed by the appraiser in his estimatebat risks are considered,
they will always relate to some group of real atual investors, and by no means
to their entire set. It shall be noticed that whadtters in valuation is ndhe
number of market participants, but their "motives" (to b®re exact - their
objectives and interests). For example, there @ore “typical buyer”, and the
overwhelming multitude of “specific investors” wittientical motives. So, it is not
so important what name and specification are usedidtinguish the group of
investors, whose objectives and interests deternfiaevalue of a property or a
business: what is significant is that it is someugr of market participants, but by
no means their entire set. But if we agree withdtaged position from the above
textbook, it will be necessary to regard the "mankadue" of property as being,
too, an investment value -- for it relates to s@raup of “typical investors”.

The presented definitions envisage that we estirtlteeinvestment value of
property on the basis of cash flows to a specifieestor (the actual or potential
owner of property). It is, however, not specifielether we should deal with the
cash flows which the investor will receive shoukl ¢ontinue using the property,
or with the cash flows which will arise should hegjaire such property. In the first
instance these definitions would approximatelytifi® accuracy within the value of
expenses and taxes associated with the executiparciiase/sale) reduce to gross
realization value, in the second — to the net aitjom value.

Let's now pay attention to the fact that when edtimgyagross realization value
and net acquisition value, it was supposed thgestproperty can in principle be
used in different ways, but the sellers and bugheuld choose the beshost
efficient,of them. However, given that different market papants have different
discount rates, a use which is best for one mar&eicipant can be other than that
for another. Therefore, appraisers should not meseécify some use declaring it
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to be the best one, but should demonstrate by th&ulations that such and such
(generally, different!) use methods would proveb® the most efficient for the

“closing” (marginal) seller and the buyer. Alaseith are almost no valuation
reports which contain valid economic comparisonthefproperty use options and
substantiate justifications for the choice of thestbof them (for the buyer or the
seller).

Example 1Q A property can be put to use in two different sayhe first option, used almost by all
owners, provides the annual income of 500 over&@syenhile the second one -- annual income of 850
over 4 years. There are two potential buyers fergfoperty - "Distance light" Itd. and "Dim lighltd.
that employ (time-invariant) discount rates of 1&fa 12 %, respectively. Then the following ecoromi
effect would be registered for the stated use aptiofor the "Distance light" Itd, accordingly

', 500 3,850 ', 500

——=3234 and ——=3113, and for the "Dim light" Itd. - » ——=2782 and
tZ:(:,l.lt tzol [ tZol.lz
3, 850 o , o L
Zm =2892 (in this instance, we ignore the distribution mfame inside of the years and assume
t=01-

that it accrues at the beginning of each year)ré&ibee, "Dim light" Itd. will have a preference fene
second utilization option, while "Distance lighttl] will opt for the first utilization option thagirovides
smaller income but over a longer period of time.

To put matters brieflygenerally speakingthere is no such thing as “the”
highest and best use of property from the standpotrof the market (even if we
discuss buyers and sellers separately). By the Wy is justified by situations
which we observe daily in real life in respect efy, cars, warehousing and
industrial space, computers, etc. So, no one walr ¢hink of posing a question
regarding the best method for driving a car or gsirpersonal computer -- as we
all understand that such methods will be diffexeith each driver or the user.

Let's now return to the analysis of situations agsn the course of property
valuations. We have so far presented two typesahfevfor the property — market
acquisition value%,)) and market realization valu&). In this context it is possible
to describe three combinations:

1) S=S. This result would be an equilibrium value, whicdin be termed as
“fair” or “market” value by appraisers, since nohet value would be
acceptable for either the plurality of the sellensthe plurality of the buyers;

2) S <S. Under this combination, there will always be fdusuyers willing
to acquire the property paying anything upS3pfor it, and the seller(s)
willing to sell it for the amount o§. So in this context, a transaction with
the property can take place on the market at amg ftying in the interval
betweers andS;;

3) S >S. Then, whatever the price P in the range betv&amdS,, no buyer
will ever agree to purchase the property at thisep(since it would be
greater tharg,), and no seller will ever agree to sell it at sacprice (for it
would be less tha). No purchase/sale of the property is at all gmesn
this context.

It can be thought that in the second case (wherdréimsaction is possible at
any price within the set limits), as well as in th&d case (where no transaction
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can be contemplated), appraisers, taking the leawh {6], will determine the
market value of property in the amount qf(8 the accuracy within the value of
expenses and taxes associated with executingahsairtion), which would be its
market acquisition value (according to the valuation standards, property ibe
valued from the viewpoint of its owner, in this eas its future owner). Meantime,
according to our position, property should be vdlseparately from the viewpoint
of its specific seller and from the viewpoint o buyer (this, by the way, would
not be contradictory with the valuation standams,at the moment of valuation
both parties decide whether to be the property osvoe not), which can be done
approximately as follows.

From the viewpoint of the owner (potential sellérg¢ property can either be
sold or continued in use. In this context, it wolld necessary to consider (as
special-type investment projects) various scendaooshe continuation of its use,
and evaluateDEI for each of them. The highest of thd3gl estimates would
correspond to the most efficient utilization of tpeoperty. Adding taxes and
transaction costs on top of it, we shall obtain ¢beesponding minimum selling
price of the property (attention should be paithi fact, that it wouldhclude any
of all possible expenses and taxes associated tweéhsale at the same time,
according to EVS [6, sub para. S4.24 and S4.57h lboarket and investment
values are determinedvithout regard to the costs of sale or purchase arttiout
offset for any associated taXpsThus,we if a sale of the property is contemgdiat
through an auction mechanism, the minimum (stargorgee of the auction should
be set at this level (if we set this price at sdngher level, the general chances
that somebody will show interest in purchasingghaperty would decrease). If no
buyer is found at this price, the property shoutthttmue to be retained, for
disposing of it at a smaller price would renderhsti@nsaction an inefficient
decision.

If we estimate the value of property from the viewp of a potential buyer, it
would be necessary to consider at the beginningehef all feasible scenarios for
putting the property into use, then to estiniakd for each of them, and, finally, to
choose the highe8EI corresponding to the best option. This amoungraéking
into account all possible expenses and taxes thald doe associated with the
purchase decision, will determine the maximum asitjan value acceptable to the
buyer.

Example 11.The value of an amusement park fun ride that has beoperation for 5 years is to be
determined. Its initial acquisition cost = 2500emll term of useful service life = 10 years, tliere the
annual depreciation charges will be equal to 25@, the residual carrying amount value at the ptesen
date of valuation = 1250. Over the next 5 yeartisofervice the annual revenue from its use is eepe
to decrease from 600 to 500, and the annual nettipg costs -- to go down from 190 to 170. The net
disposal proceeds at the end of its useful serifiegretirement value) would be = 70. The owner’s
discount rate is time invariant at 12 % per ann@redit restrictions are ignored for the sake of
simplicity.

The estimates of cash flows to the owner from cwirig to operate the fun ride and of the related
NPV (in this case it coincides witDEI) are presented in the table 6.

Table 6.

54



No Indicators Years

Line 1 2 3 4 5
1 Carrying amount residual value 1250000 750 500 250
2 Disposal value 0 0 0 0 70
3 Revenue proceeds 00575 550 525 500
4 Net operating costs 100 18§ 180 175 170
5 Depreciation charges 250 250 250 250 250
6 Property tax (rate = 2%) P5 20 15 10 5
7 Taxable income (line 2+line 3-line 4-line 5-liGg 13§ 120 105 90| 145
8 Income tax (rate = 24%) 324284 252 21. 34.8
9 Net cash inflow (line 2+line 3-line 4-line 6 né 8) | 352,6 341.4 329.8 318.4 360.2
10 Discount rate 12% 12% 12% 120 12%
11 Discounting factor 1.000.89290.79720.71180.6354
12 Discounted net cash flow (linexdline 11) 352.9 304.9 262.9 226.9 228.9
13 NPV 1375.7

Thus, the owner’s effect from continuing to opete fun rides will amount to 1376. The effect from
its sale would depend on the value and terms ef sal

Let's consider one of the possible sale optionslddthis option the selling (transaction) pricd4%0,
execution-of- sale expenses - 2 % of the price2Be, net proceeds from the sale -- 1450-29=17h#.
taxable income from the sale will thus be equall4@1-1250=171, the income tax — 0x241=41,0.
Therefore the net economic effect accruing to tékess will amount to 1421-41 =1380 > 1376.
Consequently, in this case it would be expedienttfe owner to agree to the sale on these terntk-Ba
solving the case by trial and error interpolatibnyould be possible to establish that the minimonice
still beneficial to the seller (gross realizatialue) will approximately be 1444.

But will such a price be found suitable to the éng To find it, we shall consider one of the pt&tn
buyers. To simplify the estimates, we will assuima his discount rate is constant over time andisqu
10%. NPV calculations (here they would be equalD&l) that would result from putting the rides
purchased for 1450 into use, -- assuming thathtsen use option is the highest and best one,hatd t
transaction costs to the buyer are zero, -- asgnted in table 7.

Table 7.

Ne Indicators Years

line 1 2 3 4 5
1 | Residual carrying amount value 1450160 870 580 290
2 | Proceeds on disposal 0 0 0 0 70
3 | Revenue 600 579 550 525 500
4 | Net operating costs 1p0 185 180 17§ 170
5 | Depreciation charges 200290 290 290 290
6 | Property tax (rate = 2%) 29.023.2 174 114 5.8
7 | Taxable income (line 2 + line 3 - line 4- linelifie 6) 91.0 76. 62.6 48.4 104.2
8 | Income tax (rate = 24%) 21.818.4 15 11. 25.0
9 | Net cash inflow (line 2+line 3 - line 4- line e 8) 359.2 348.4 337.4 326.§ 369.2
10 | Discount rate 10% | 10%| 10%| 10% 10%
11 | Discounting factor 1.000.90910.82640.75130.683(
12| Discounted net cash flow (linexdline 11) 359.4 316.74 279.0 245.5 252.7
13 | NPVfrom the use 1452\5

14 | NPVfrom the use (line 13 less the transaction pricg) 2.5
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So, it is probable that a buyer will be found givers transaction price (1450). Fig 1 illustraths t
dependence of buyer's and selleN®Vson the transaction price C at different discoun¢gdor the
buyer E).

As we see, dE=11 % no transaction would be possible at any pénd as the rate & decreaseghe
interval of possible transaction prices widendlfitsen, atE=10 % the rides can be sold at a price limited
by the range of approximately from 1445 to 1455¢ekelas aE=8 % the feasible transaction price range
becomes 1445 to 1516. Naturally, it may be possibltegard 1445 as the "market value", howeverther
are no guarantees that the market will contain tsuyth the discount rate of 10,5% or less. Onatieer
hand, if the “marginal” buyer’s discount rate woulld 8 %, the market value of acquiring the ridd wil
constitute 1516.

Fig. 1. Seller's and buyerNPV at different transaction prices

A consideration of this example allows to cast@klat the curious feature of
property value calculations. Indeed, the usual irequent to approach estimating
the value of property on the basisNPV from its use can sometimes be taken too
literally: we calculatdNPV and claim it to represent an estimate of markkteséas
can be well seen from an estimating example ipp6388-411]). Meantime, such
estimating procedure fails to consider the fact tash flows from the property use
(for example, the amounts of depreciation chargeisthe income tax) depend on
the amount of purchase (transaction) price. Theedfte estimating schema should
be different: in the beginning we set the “appraadenvalue” of property, which
serves as an input for specifying the cash flog®aated with its subsequent use,
and make arNPV estimate. After that "the approximate value" obperty is
adjusted as an input for feeding into the nexttien until it coincides witiNPV.
The same pattern of calculations fits in with thestcapproach to property
valuation (here it would be necessary to considperses associated with the sale
and the taxes which are not included in the mar&kte but depend on it).

Discussing above about the acquisition and reaizatalues of property, we
implicitly assumed that property purchase shoulcthieient for the buyer, while
its sale should be efficient for the seller. Howewe certain cases this assumption
would not be valid. We will take a look at what paps then.
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If the property sale is motivated by some earlieloed decisions or
resolutions of state authorities, the interestthefseller should not be considered
in such a context. The selling price will be detexed by that maximum net
acquisition value which is still acceptable to twers. However, such value can'’t
be considered the “market basis” under these cistamees of sale.

Another possibility: a property sale takes placedse cash funds are urgently
needed by the seller. This situation can be quetd, rhowever in such a case
seller’'s dual estimates (shadow prices) of monadetgo a radical change, so, his
discount rate changes as well. In this c&dd, calculations should be performed at
a higher discount rate, and they will result ineduction of the realization value
minimally acceptable to the investor. To invert Hi@ation, if the market analysis
has allowed to find out how the prices of similaogerties are diminished in the
“fire sales”, this information can be used to eadduthe extent by which the
occurrence of an urgent need for money raisesito®uht rate. In a similar vein,
when efficiency calculations demonstrate the icefhcy of acquiring a property,
and such purchase is still necessary to the buyer'some reasons”, it may
indicate that he has incorrectly established hgealint rate, for example, has
overestimated the opportunities for receiving inedinmom alternative investments
into FTs.

Notice that in the course of estimating realizatmmacquisition values the
estimator may alter the discount rate. In this emtion it will make sense to
consider one of IVS’s positions [9, para. GN-9, gaa. 3.4]. Following (hardly
the brightest!) definition of the internal raterefurn metric (IRR), it is stated “The
IRR reflects both the return on the invested chjital the return of the original
investment, which are basic considerations of pa@knnvestors. Therefore,
deriving the IRR from analysis of market transawsi@f similar properties having
comparable income patterns is a proper method déoeldping market discount
rates for use in valuations to arrive at Marketéal In short, the meaning is that
in establishing the discount rates it is recommdrdetake account of IRR values
for “projects” involving the purchase and use ohigar properties. Here, naturally,
it is assumed that such projects do have an IRR.

Let’s, however, assume that IRRs exist and aramé@table for the projects to
purchase similar properties and put them to use,that such IRRs are close to
each other. We shall, for example, assume thaff #iiem are approximately 10 %.
Let’s find out what bearing does this informatioavh on the discount rate. For
this purpose, it shall be noticed, first of allathwe should be dealing with IRR
calculations based on the information about alreaxcuted transactions (rather
than those transactions which are still being 'glesil" by someone). But, if the
“similar transactions” had taken made, the pricpwthasing the property in these
transactions will have provided a non-negative NBMhe buyers (since in this
case the project net cash inflows implied in stRR Icalculations would relate to
the buyers, and not to the sellers). But then theodint rate of the buyers couldn’t
have been more than 10 %. If the sale had occumed competitive basis, it is
likely that the actual buyer’s discount rate wohliye amounted to approximately
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10 9%. However, it is by no means possible in this siimto estimate the
discount rate of the seller (after all, his cagiwl are in no way accounted for in
the IRR indicators).

It is a notable fact that our analysis doesn’t neg@a concept of property
“market value”. And is it so impossible to managéaut the one? To answer this
guestion, it would be necessary to comprehend nsakw the emergence of this
concept. It seems its appearance owes itself tofdhewing. By observing
purchase/sale activities occurring on the markebppe seem to have noticed that,
over certain time intervals and under certain cioons, similar goods are bought
and sold at close enough prices. This has compéfleth to hypothesize that
underlying the actual prices of transactions witterg good there is a certain
characteristic of these goods not observed direetlgertain uniform reference
point for all market participants. A formalizatioof this reference point has
resulted in the emergence of the market value gindde existence of different
lines of thought and methods for estimating the keiarvalue simply implies a
variety of methods for the approximate measureméfitis directly unobservable
underlying quantity on the basis of other originahd available market
informatiorf. Thus, market value is a characteristic answetiigjquestion: “what
lies behind the observed or anticipated transagraes?”

A situation with the investment value, or more wBely, with its two
“Incarnations" -- gross realization value and neguésition value — is starkly
different. These characteristics have made thgieagance in this paper not out of
some desire to analyze any actual information ordéononstrate originality.
Moreover, at the beginning of my research, | aisondt think that any such value
indicators would be needed and simply made it myptpo find out under what
conditions the realization of investment projectsuld be beneficial to specific
entities (investors). An answer to this questios ke to a certain generalization
for the NPV measure which is also utilized in tloeirse of property and business
valuations. Then new questions presented themseh@s can we evaluate
whether it would be beneficial for a given entityngrket participant) to
purchase/sell property at such and such price?ht wrices is a purchase/sale of
the property generally possible on the free market® answering these questions
also brought about the need for the above valuesbas

Thus, it is futile to talk about “utility” or "usebksness" of the market value and
investment value bases, as they correlate withadidép questions. The former base
relates to the market as a whole and is simultasig@uuniform reference point for
all market participants, as well as an elemenn@f the engine) of the "market

® This, by the way, suggests a simple means fofyirg the “fairness of the auction”: its particigarshould
be characterized by approximately similar discouates. If the majority of the auction participartave
approximately similar discount rates, but ther@mg with outlying significantly reduced discountes (it is not
hard to fabricate them “artificially”), the latterill turn out to be the winner.

® Here a pertinent analogy is suggested in the eadin of different statistical methods to infen, the basis of
sample data, certain not immediately observablen@mic parameters (such as income demand elastaitihe
Cobb-Douglas function parameters).
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mechanism", whereas the latter is a tool for spedicision-making by a specific
market participant acting under specific circums&m As a very crude notion, it
Is possible to compare market value with a compas#ing in a proper direction,

and investment value -- with a high-definition cadee map which makes it clear
what footpath should be taken at the present ierai@ (most likely) achieve the

destination /objective with the least difficulties.

Discussing about market value, it is fit here tantren a general concept of its
determination which has been set out in detail im@ograph [25, pp.33-34].
There a point is made that it is possible to apghrotne subject of property
valuation from two vantage points, considering fitofn the outsideand from
within. The first point of view is looking at the propeftieing valued through the
"eyes" of the market or, more precisely, a relatedtitutional-economic
environment. ... Thus, a “subject making evaluatiantler objective criteria is
the market expressing a collective or public irdeseand circumstances on the
basis of whictlthe best and most effective utilizatiohthe property is established.
A different standpoint is assumed by property ocgp by the management of a
going concern enterprise, investors into a newlgl@mentable project, i.e. by all
those persons who make financial and economic idesisin line with their
individual (and in this sense, subjective) objezsivand/or criteria. ... Thus, the
very entity making evaluation accordinggobjective criteria is a decision-maker

. managing on the basis of his own notions allo@tcurrent property use and
business risk” . Let’s consider such a positionerndosely.

There is little doubt that market participants méiar financial and economic
decisions on the basis of their individual objeesivand/or criteria (we shall say -
aims and interests). The information necessary th@m, it seems to us, is
furnished by the indicators of gross realizatiohugaand net acquisition value.
Besides, as is apparent from the foregoing analgssthe highest and best use of
the property for themselveg that the seller and the buyer are simply competbe
take into account when valuing a property, andsimoply some current use of the
property. At the same time, the gross realizatioth @et acquisition values are by
no means equivalent to the "value in current priypase” which is essentially
discussed in the quotation above (from [25]). Thukjle valuation under the
objective criteria results in the indications of rket value, the valuation under
subjective criteria leads to the indicators for sgrarealization value and net
acquisition value, not the value in current use.

Let it be noticed that it is not so simple to opieraalize the idea of valuing a
property from the standpoint of the market. The terais that the whole
“perception”/“view” of the market should be captdren the NPV calculation
procedure. In particular:

» Cash flows should relate to such property use wiscthe most efficient
from the “viewpoint of the market”, rather than tled a specific property
owner. For this purpose, it is obviously expedi@nsupply appraisers with
some tools enabling them to select such a methag®fand prove that it
ensures the highest efficiency;
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« Estimates should incorporate only those costs amllts which are
acknowledged by the market, rather than those it@hish are considered
necessary by the owner of the propérty;

* a “market" discount rate should be used for distagninstead of the rate
associated with a specific owner of the properigrt&nly, it follows that a
definition should be given of such a rate and tlhmds for determining it
be indicated.

Let's move on further. Needless to say, it wouldniberesting to cast a look at
the property through the eyes of the market. Buatwbr? Who is to use such
market value parameters, how and for what purpddéa®, we shall look in vain
for answers to these questions in the indicatedogi@ph. Without making claims
to a thorough discussion, it is possible to indicahe such possible direction of
use for the market value concept. It would appdaat tinvestment project
efficiency calculations — even gross realizatiod apt acquisition value estimates
-- would be untenable without market value paramnset€he matter is that, for
these calculations to take place, it would be remgsto specify at the very
inception the project net cash flows (or the cdstvd that arise from a property
use). For this purpose it is necessary to speaifyparticular, the values of
associated consumed resources -- the goods andeserit is usual to know the
volumes of resource consumption in physical teiug. what about the prices for
these resources? It is often the case that, atmthreent the estimates are made,
their suppliers (sellers) are unknown, unknown a@s® the prices demanded by
them. Therefore here it would be necessary to gaan the basis of “average
market” information, and the market values for gbadd services would represent
just such information. For that reason such esematould primarily rely on the
market values, and only in the exceptional casesldvtindividual” prices for
goods and services originally agreed upon withrteeppliers be featured in the
process. Thus, the need for market values ariggbedorder” between the project
and its economic environment: at the fringe whéaesgroduced goods “leave the
project” and consumable resources “"enter" it, were the purchase/sale
transactions between the participant of the pr@act a non-participant are made.
In a similar fashion, market values make their apgece in the property and
business valuation context where incomes and eggesssociated with the use of
property or the functioning of a business are sibg to evaluation. However
here, so it seems to us, they assume a somewhatedif and more specific
meaning. The matter is that, in this context, thveyld relate to "mass-produced”
homogeneous property freely circulating on the rabink a considerable quantity.
Let's consider, for example, some FT. It followerfr the above described model
that if an optimal policy of the firm envisions ghasing such FT, theEl of the

’ So, if the market recognizes a need for bribirficialls or a certain volume of advertising expensksse, in
the appropriate extent, should be reflected incdmgh flows, even if the property owner would digggwith these
costs. On the contrary, if the market ignores thednfor environmental regulation compliance casis,cash flows
should reflect only the consequences of environalerdn-compliance, rather than the environmentalgqmtion or
remediation costs that the owner of the propershes to make.
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project involving its purchase and subsequent osmprwill be equal to zero.
Let’'s imagine now for a second that the acquisitratue for the given FT (it has
been imputed in the model) is too high. Then neithes, nor any other firm will
ever include purchasing any of these FTs into thptimal policy. But then these
FTs will cease circulating on the market! This doeser happen in reality, as in
such situations the sellers will proceed to redihedr prices until the supply and
demand for these FTs is balanced again. The cameésmy price will also be the
"true" market value of the FTs. A similar situatitakes place in respect of other
mass produced goods, though it may not always Issilgle to measure the
benefits expected from their use in monetary tefafBce space, cars, process
equipment, computers, etc.). If the item is uniquethere prevails a monopoly or
monopsony in its respect, the situation changesctigtspeaking, "equilibrium”
prices would also exist here, however there woeldiscontinuous variables in the
associated “market equilibrium models”, with a pot&@ for multiple “equilibrium
points”.

As far as investment projects are concerned, roisat all sensible to talk
about their "market value" or to treat thBIElI measure as an assessment of the
projectfrom the viewpoint of the markdt is connected with the fact that, as had
been noted before, there is no such thing as ‘‘bguim” in the “market for
projects”: each real investment project is exclasivits own way, it “attaches” to
its specific participants, and there are many npoogects than participants willing
to take financial part in them, moreovBiIs for real projects (unlike for financial
ones), as a rule, are different from zero. Unde&sé¢hconditions, a desire to
evaluate such a project as if it represents somea¥dilable to every market
participant would be akin to a readiness to apptedhe beauty of your aunt on
the basis of results for an all-American beautytesn There are some objects
which everyone should evaluate for themselves,ouitlregard to the opinion of
the relatives, and even more so without regarchéodpinion of the market. For
that reason, only you can assess whether it woellddzessary to undertake a de
luxe quality renovation work in your apartment, lboé market would not and
should not be able to assess such a project.

Let's mention yet one more important distinctionwessn the considered
values. If an appraiser evaluates some property filoe point of view of its
specific buyer, i.e. calculates net acquisitionueafor it, his estimates can be
verified later on: given a proper estimate, thedsisycosts of purchase should be
on the same order or less. An estimate of markquisition value $ can be
verified in a similar way: if properly made, a giver similar property will be
purchased (by someone) foy & less.Similar verification principles would hold
in respect of gross and market realization valWgsthe same time, strictly
speaking, it is hardly possible to verify marketuweaestimates performed by an
appraiser by comparing them with the actual pricesnany instances identical
copies of an asset are bought and sold at a diffgméces at the same time, even
though the market value for all such copies shéwlldl to be one and the same,
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and, as a rule, the obtained valuation result wewklctly coincide with neither of
the actual selling prices.

It would seem that the market valuation results lbancompared to average prices for a
given kind of property. However, it would then becessary to acknowledge that the prices of
specific transactions are random variables, and tth@ market value reflects their average
magnitudes, i.e. corresponds to an average (rétaar“marginal”) buyer, who can use property
in other than the best way. Moreover, estimatingquarage price on the basis of sample data is
an inexact exercise (i.e. such estimates would éw@ste a variance), therefore it would be
necessary to require of appraisers that each timg specify confidence intervals, at a
standardized significance level, for the valuesulaked by them. It seems it would be a too high
price to pay for such a “verification method”.

We discussed above the application of DCF methodatoing property and
business under the income approach. At the same, tims method is also
applicable to valuing under the cost approach.

Here the underlying assumption would be that tlogept to create a property
for its eventual sale should provide a zdd&l to the seller. Thus, as the
construction of property requires only the incuoewf costs, the value of property
estimated under this method should equal to the suthe costs to create the
property brought forward (compounded) to the tirheale using discount ratés
relating to the construction period. This statemessentially, can be viewed as the
basis for the cost approach to valuation of propdrowever, it would only be
valid in respect of replicable projects and thated property.

This sum would be approximately equal to the sinm(plediscounted) sum of the costs to
create the property plus a foregone income frorarmadttive investments of this amount (or
"normal” entrepreneurial profit on the capital istexl into creating the property). So, in practice
such estimates are whittled down to calculating diaerall (unadjusted) sum of the specified
costs. The attendant margin of error is greaterlahger is the time required for constructing the
property, so the largest error creeps into theesédu only large-scale buildings and structures.

Another problem that arises here should be notidedume we have to value a building as at
4/1/2012. The duration of constructing such a buogddis 2 years. To provide valuation of the
building in this instance it would be necessarye(s#ove in this section) to assess the
construction cost flows as they are distributedrdiree and time-value them to an aggregate
amount (as at 4/1/2012). It should be believed ttatvalue of the building as of the named date
should correspond to some virtual purchase/safesaciion as of 4/1/2012. It means that such
"virtual" building should have already been consted and put into place by that moment.
Therefore, its construction costs should relateotnes previous period beginning 4/1/2010. But
then such valuation should have its basis in theketasituation extant at the decision-making
point leading off to the commencement of the cartdion (i.e. even relate to some earlier date
preceding the commencement of the construction) acwbunt for those risks which had
attended construction projects back then, rathan @s at the valuation date. In other words,
these calculations would require the informatiorrtgeing to market conditions and the
systematic risk effective not as of the valuatiamed but going back to often much earlier times,
but appraisers commonly do not turn their attentmthis fact. The similar problem is absent in
cases of investment projects evaluations -- héri@lcash flows relate to the future, instead of
the past.

The above discussion should not be taken to denyriapce to valuations rooted in the
methodology for market value, but rather impliee heed, on the one hand, for continuing to
elaborate and refine this prominent methodology, andhe other, -- to continue advancing and
giving full scope to market realization and acdiosi value concepts (as well as entity-specific
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gross realization and net acquisition value apgrescwithout being constricted by the towering
predominance of the grooves of thought associatgd the market value based mode of
thinking.
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